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ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a urethane resin and the composition having useful 
rigidity, reflective index and weather stability to produce a sealant for a photoelectric 
conversion element of a light emitting diode or the like, a photoelectric conversion device, a 
light emitting or accepting element, a light emitting diode (LED) lamp, and these manufacturing 



SOLUTION: The urethane resin composition for the sealant of the photoelectric conversion 
element is formed from a compound (A) containing an isoyanatic group and a compound (B) 
containing a hydroxy group. As the compound containing isocyanated group compound selected 
from among the group of aromatic iscoyanate bonding the isocynate group indirectly to the 
benzene ring, aliphatic isocyanate, alicyclic isoyanate and these isocyanate delivatives. 
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CLAIMS 



[ClaenU)] 

[Clam 0 D The refractive index measured using d line of the helium light source is 1.45 or more, 
and it is 2. Glass transition temperaturo (Tg) is 75 degrees C or more, and it is 3. Urethane 
system resin for optoelectric-transducer sealing agents with which defcaE measured after the 
600-hour exposure with the sunshine weatherometer using a carbon arc lamp comes out, and is 
characterized by a certain thing 1.5 or less. 

(Claim 2] 90% of relative humidity, urethane system resin for optoelectric-transducer sealing 
agents according to claim 1 characterized by deltaE after 300-hour processing being 1.5 or less 
in a 80-degree C thermostatic chamber. 

[Claim 3] Urethane system resin for optoelectric-transducer seabhg agents given in either of 
claims I and 2 characterized by the content of S atom being 500 ppm or less. 
[Claim 4) Urethane system resin for ootoelectric -transducer seeing agents according to claim 1 
to 3 characterized by the content of an a Ik alt-metal atom being 10 ppm or less. 
[Claim S] It is the urethane system resin constituent for optoelectric-transducer sealing agents 
which consists of a component (A) containing the compound which has at least two isocyanate 
radicals, and a component (B) containing the compound which has hydroxy! the compound which 
has an isocyanate radical in said component (A) — (i) — the aromatic series poly isocyanate 
which has the structure which links neither of the isocyanate radicals with the benzene ring 
directly — (i) Urethane system resin constituent for optoelectric-transducer sealing agents 
which is at least one compound chosen from the group which consists of a derivative of aliphatic 
aeries poly isocyanate. alicycle (Si) group poly isocyanate and (iv). (i). or On) one of the pory 
isocyanates. 

[Claim 6] the compound which has said isocyanate radical — the above (i) — or (iii) the 
urethane system resin constituent for optoelectric-transducer sealing agents according to claim 
5 characterized by being an isocyanurate donaturation object or a preporymor. 
[Claim 7] The urethane system resin constituent for optoelectrie— transducer sealing agents 
given in claim 5 and either of six to which mixed initial viscosity at the time of mixing said 
component (A) and said component (B) in 20 degrees C is characterized by 10 or more mPa-s 
being 10000 or less mPr-i. 

[Claim 8} The urethane system resin constituent for optoelectric-transducer sealing agents 
according to claim 5 to 7 characterized by time amount until the viscosity after mixing of said 
component (A) and said component (B) reaches the twice of mixed initial viscosity being 20 or 
less hours for 2 hours or more. 

[Clean 9] claims 5-8 characterized by the compound which has said isocyanate radical being 
porycyebe type abeyele group poly isocyanate or its donaturation object — the urethane system 
reset constituent for optoelectric-transducer sealing agents given in either. 

[Claim 10] Said porycyewe type alicycle group poly isocyanate is the following general formula [I]. 



[Formula I] 
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agents characterized by being at least one compound chosen from the group which consists of a 
derivative of Gv). (i). or (m) one of the poly isocyanates. 

[Claim 22j tt is the manufacture approach of the photoelectrical inverter which carries out 
reaction hardening closure with the resin constituent which consists of a component (A) 
containing the compound which has an isocyanate radical for an optoelectrie transducer, and a 
component (B) containing the compound which has hydroxy!, the compound which has an 
isocyanate radical in said component (A) — (i) — the aromatic series pory isocyanate which has 
the structure which links neither of the isocyanate radicals with the benzene ring directly — («) 
The manufacture approach of the photoelectrical inverter which is at least one compound 
chosen from the group which consists of a derivative of aliphatic strips poly isocyanate, abeyele 
(iii) group poly isocyanate and (iv). (i). or (iii) one of the poly isocyanates. 
[Claim 23] The manufacture approach of the photoelectrical inverter according to claim 22 
characterized by en optoelectrie transducer being luminescence or a photo detector. 
[Claim 24] The manufacture approach of the photoelectrical inverter according to claim 23 
characterized by an optoelectrie transducer being light emitting diode. 
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[type [1] It is the urethane system resin constituent for optoelectric-transducer sealing agents 
according to claim 9 characterized by inside, and m and n being poh/cyclic type alicycle group 
diisocyanate expressed with) which expresses the integer of 1-5 independently, respectively. 
[Claim 11] The urethane system resin constituent for optoelectric-transducer sealing agents 
according to claim 10 characterized by being poJycyciic type alicycle group diisocyanate said 

n in said formula (JQ, and both whose n it 



1. 

[Claim 12] The compound containing said isocyanate radical is G SOSHIANATO methylbenzene. 
bis(1 -isocyanate -1. 1-oSmethy0 benzene. 4. and 4-G SOSMIAMATO-dicyclohexyl methane and 
1-isocyenato. - Urethane system resin constituent for optoelectric-transducer sealing agents 
according to claim 5 characterized by being at least one sort chosen from the group of a 3. 5. 
and 5-trimethyl-3-isocyansto methyl cyclohexane and bisrsocyanato methylcyclohexane. 
[Claim 13] The urethane system resin constituent for optoelectric-transducer sealing agents 
according to claim 5 to 12 characterized by the compound which has said hydroxy! being a 
compound which has at least two hydro xyls. 

[Claim 14] The urethane system resin constituent for optoelectric-transducer sealing agents 
given in either of claims 12 and 13 characterized by the content of the alkali-metal atom 
contained in the compound which has said at least two hydroxyls being 10 ppm or less. 
[Claim 15] The urethane system resin constituent for optoelectric-transducer sealing agents 
according to claim 5 to 14 characterized by the glass transition temperature after hardening 
being at least 75 degrees C. 

[Claim 16] The urethane system resin constituent for optoelectric-transducer sealing agents 
given in either of the claim terms 5-15 characterized by the refractive indexes by d line of the 
helium light source after hardening being 1.45-1.80. 

[Claim 1 7] The urethane system resin constituent for optoelectric-transducer sealing agents 
given in either of claims 5 and 16 to which delta E after 300-hour processing is characterized by 
the content of 1.5 or less and S atom being ( the content of 500 ppm or less and an alkalr-metal 
atom ] 10 ppm or less in the thermostatic chamber whose deltaE measured after the 600-hour 
exposure with the sunshine weatherometer using the carbon arc lamp after hardening is 1.5 or 
less. 90* of relative humidity, and 80 degrees C. 

[Claim 18] K is the photoelectrical inverter obtained by carrying out hardening closure with the 
resin constituent which consists of a component (A) containing the compound which has an 
isocyanate radical for an optoelectrie transducer, and a component (B) containing the compound 
which has hydroxy! the compound which has an isocyanate radical in said component (A) — (i) - 
- the aromatic series poly isocyanate which has the structure which links neither of the 
isocyanate radicals with the benzene ring directly — (H) Photoelectrical inverter which is at least 
one compound chosen from the group which consists of a derivative of aliphatic series poly 
isocyanate. alicycle (iii) group pory isocyanate and (iv). (i). or (iii) one of the poly isocyanates. 
[Claim 19] The photoelectrical inverter according to claim 18 whose optoelectrie transducer is 
luminescence or a photo detector. 

[Claim 20] The photoelectrical inverter according to claim 19 whose optoelectrie transducer is 



[Claim 21] It is the manufacture approach of the urethane system resin for optoelectric- 
transducer sealing agents characterized by carrying out pyrogenetic reaction hardening of the 
resin constituent which consists of a component (A) containing the compound which has an 
isocyanate radical, and a component (B) containing the compound which has hydroxy!, the 
compound which has an isocyanate radical in said component (A) — (i) — the aromatic series 
pory isocyanate which has the structure which links neither of the isocyanate radicals with the 
benzene ring directly — (S) Aliphatic series poly isocyanate. alicycle (iii) group poly isocyanate. 
And the manufacture approach of the urethane system resin for optoelectric-transducer sealing 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001) 

[Field of the kivention] This invention relates to this urethane system resin constituent, its 
application, and those manufacture approaches at the urethane system resin list for 
optoelectric-transducer sealing agents, in more detail, it excels in weatherabitrty and the 
urethane system resin for optoelectric-transducer sealing agents with little coloring and 
workability are related with the good urethane system resin constituent for optoelectric- 
transducer sealing agents, the photoelectrical inverter using this urethane system resin as a 
sealing agent, luminescence or light-receiving equipment, its application and those manufacture 
approaches, a light emitting diode lamp, and its manufacture approach. 
[0002] 

[Desc r iption of the Prior Art] In order to ritercept optical setter-conductors, such as diode, a 
transistor, and IC. from the open air conventionally, the hermetic seal using a metal, a ceramic, 
glass, etc. or the resin seal using resin has been performed. Among these, although the hermetic 
seal is excellent in dependability, the manufacturing cost of a trouble is high. For this reason, the 
resin seal which can be manufactured by low cost is performed widely. As this sealing agent, an 
©poxy resin, silicon resin, polyester rosin, etc. have been used. 

[0003] As a sealing agent of light emitting devices, such aa light emitting diode (LED), properties, 
such aa a moisture resistance, b insulation, c thermal resistance, d moldabiiity and workability, e 
me cha ni c al strength, f purity, g chemical resistance, and h light transmittance. are especially 
required. Until now, as a sealing agent of light emitting devices, such as LED. the epoxy resin 
constituent is mainly used, and it can form comparatively easily by transfer molding etc. using 
the epoxy resin constituent containing an epoxy resin, a curing agent, a hardening accelerator, 
and a release agent, for example, to such an epoxy resin constituent Epoxy resins, such as the 
bisphenoJ A moid, a bisphenol female mold, and a bispheno! smooth S form, Novolak mold epoxy 
resins, such aa o- ere sol and a phenol, an encyclic system epoxy resin, etc. are known. Or as a 
curing agent Acid anhydrides, such as anhydrous hexahydrophthaBc acid, anhydrous methyl 
hexehydrophthelic acid, and an anhydrous tetrahydrophtal acid. Or die epoxy resin constituent 
for semiconductor device closure using the curing agent of the novolak mold resin which is made 
to carry out the condensation reaction of the formaldehyde etc. to a phenol, ere sol. a xylend, 
resorenol. etc.. and is obtained, and other amine systems etc. is known. 
[0004] On the other hand, the sealing agent of LED of a reaction type using an isocyanate 
compound and an active hydrogen compound is known. For example, luminescence or Kght- 
recetving equipment which it comes to close with the polymer of the liquefied object which 
contains at least a kind of compound chosen from aromatic series thiol compounds and aliphatic 
series thiol compounds and the poly isocyanate compound is known. Moreover, luminescence or 
light-receiving equipment characterized by coming to be closed with the liquefied porymer 
containing a polyfunctional isocyanate compound and the isocyanuric acid ester compound which 
has a sutfhydryl group is also known. The optical drawing side of a light emitting device is made 
to cover at least the high refractive-index resin which further 1. 3-JI (isocyanato methyl) 

rt -3. 6-dithie -1 and 8 -octane dithio* are made to react, and is 



obtained, and the semr- conductor luminescence equipment made to come to be inherent in 

closure resin is also known. 

[0005] 

(ProbJem(s) to be Solved by the Invention] However, among these, sibcon resin is inferior to the 
bond strength to a base material, and has the inclination for stickiness to tend to remain in resin. 
Polyester resin has the trouble that the contraction after hardening is largo and it is inferior to 
hydrolysis-proof nature. The epoxy resin generally used as a closure ingredient of the light 
e mitt in g device of LED on the other hand has a trouble of temperature rising abruptly with heat 
of reaction, and it becoming impossible to control a reaction by the case where the setting time 
is sh ortened, in being inferior to productivity, in order to heat and stiffen resin over the long 
duration of about 10-20 hours. Furthermore, since the hardening contraction after a reaction is 
largo and takes place quickly, a crack may go into a hardened material. Furthermore, there was 
coloring by heat or light, and when closing light transmittance falling and reducing the engine 
performance of LEO. and the surface mount mold LED. there was a trouble of a front face not 



[0006] Moreover, although the resin constituent containing the urethane (meta) acrylate 
obtained by once manufacturing fluorine content (meta) acrylic ester, and making pofyol. organic 
potyisocyanate. and fluorine content (meta) acrylic ester react after that is known for the resin 
constituent using urethane (meta) acrylate. a reaction is two steps and this has it as a sealing 
agent for LED. C industrially disadvantageous ] Moreover, there is an inclination for the refractive 
index of the obtained resin to become comparatively low. 

[0007] Furthermore, although a high refractive index and transparency are acquired, since the 
urethane system sealing agent obtained from an isocyanate compound and tho active hydrogen 
compound which contains sulfur in intramolecular contains sulfur, it is inferior to weathering 
stability, and when it LED-izes, it has the inclination for it to be sulfurated and to be easy to 
carry out melanism of the silver part used into an LED lamp, with impression of an electrical 
potential difference. 

[0008] This invention tends to solve the problem accompanying the above conventional 
techniques, and aims at offering the urethane system resin for op to electric-transducer sealing 
agents with rigidrty useful as a sealing agent of optoelectric transducers, such as light emitting 
diode, a refractive index, and weathering stability and a constituent, a photoelectrical inverter. 

a photo detector, a light emitting diode (LED) lamp, and its manufacture 



C0O09] 

[Means for Solving the Problem] That is, this inventions are following (1 ) thru/or the thing of 
(24). 

<1> 1 The refractive index measured using d line of the helium light source is 1.45 or more, and 
it is 2. Glass transition temperature (Tg) is 75 degrees C or more, and it is 3. dettaE measured 
after the 600-hour exposure with the sunshine w 
out 1 .5 or less, and it is a certain urethane system resin f 



<2> 90% of relative humidity, urethane system resin for optoelectric-transducer seating agents 
given in <1> given dettaE after 300-hour processing is 1.5 or less in a 80- degree C thermostatic 



resin for o 



trie-transducer s 



I agents given in <1> or <2> whose 



<3> 

content of S atom is 500 ppm or less. 
<4> Urethane system resin for optoelec trie-transducer sealing agents given in either [ whose 
content of an alkalr-metel atom is 10 ppm or less ] <1> thru/or <3>. 

[0010] <5> It is the urethane system resin constituent for optoelectric-transducer sealing 
agents which consists of a component (A) containing the compound which has at least two 
isocyanate radicals, and a component (B) containing the compound which has hydroxy!, the 
compound which has an isocyanate radical in said component (A) — (i) — the aromatic series 
poly isocyanate which has the structure which links neither of the isocyanate radicals with the 
benzene ring directly — GO Urethane system resin constituent for optoelectric-transducer 
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seafcng agents which is at least one compound chosen from the group which consists of a 
derivative of aliphatic series poly isocyanate. alicycle (iii) group poly isocyanate and (iv), (i). or 
(iii) one of the poly isocyanato s. 

<6> — the compound which has said isocyanate racScal — the above (i) — or (Si) the urethane 
system resin constituent for optoelectric-transducer sealing agents given in <5> which is an 



<7> <5> whose mixed initial viscosity at the time of mixing said component (A) and said 
c o mpone n t (8) in 20 degrees C is 10 or more mPe-s 10000 or less mPa-s. and <6> — urethane 
system resin constituent for optoelectric-transducer sealing agents given in either. 
<8> Urethane system resin constituent for optoelectric-transducer sealing agents given in either 
[ whose time amount until the viscosity after mixing of said component (A) and said component 
(B) reaches the twice of mixed initial viscosity is 20 or less hours for 2 hours or more ] <5> 
thru/or <7>. 

<9> <5>- <8> whose compound which has said isocyanate radical is pohrcyckc type alicycle 
y isocyanate or its denaturetion object — urethane system resin constituent for 



/ isocyanate is the following general formula [l] 



[Formula 2] 



I 



[type [1] Inside, and m and n are an urethane system resin constituent for optoelectric- 
transducer sealing agents given in <9> which is polycycbc type alicycle group diisocyanate 
expressed with] which expresses the integer of 1 -5 independently, respectively. 
[0012] <1 1> Urethane system resin constituent for optoelectric-transducer sealing agents given 
in <10> which is pory cyclic type alicycle group diisocyanate said whose pofycyclie type alicycle 
group poly isocyanate is m in said formula [I], and both whose nisi. 

<12> The compound containing said isocyanate radical is G SOSH1ANATO methylbenzene. bis(1- 
isocyanato -1. 1 -dimethyl) benzene. 4. and 4'-G SOSHIANATO-dicyclohexyl methane and I- 
isocyanato. - Urethane system resin constituent for optoelectric-transducer sealing agents 
given in <5> which is at least one sort chosen from the group of a 3. 5. and S-trimethyl-3- 
isocyaneto methyl cyclone xane and bisisocyanato methytcyclohexane. 
<13> Urethane system resin constituent for optoelectric-transducer s 



either of <5>- <1 2> whose compounds which have said hydroxy! are compounds which have at 
least two hydroxy Is. 

<14> Urethane system resin constituent for optoelectric-transducer sealing agents given in <12> 
or <13> whose content of the alkali-metal atom in the compound which has said at least two 
hydroxyts is 10 ppm or less. 

< 1 5> Urethane system resin constituent for optoelectric-transducer sealing agents given in 
either of <5>- <14> whose glass transition temperature after hardening is at least 75 degrees C. 
<16> Urethane system resin constituent for optoeksctric-trsnsducer sealing events given in 
either of <5>- < 1 5> whose refractive indexes by d line of the helium light source after hardening 
are 1.45-1 SO 

<17> Urethane system resin constituent for optoelectric-transducer sealing agents given in <5> 
or <18> whose content of 500 ppm or less and an alkali-metal atom the content of 1.5 or less 
and S atom is 10 ppm or less in the thermostatic chamber whose delta E measured after the 
sunshine weatherometer 600-hour exposure using the carbon arc lamp after hardening is 1.5 or 
less. 90% of relative humidity, and 80 degrees C for dettaE after 300-hour processing. 
[0013] <18> It is the photoelectrical inverter obtained by carrying out hardening closure with the 
resin constituent which consists of a component (A) containing the compound which has an 
isocyanate radical for an optoelectric transducer, and a component (B) containing the compound 



which has hydroxy!, the compound which has an isocyanate radical in said component (A) — (i) - 
- the aromatic series poly isocyanate which has the structure which links neither of the 
isocyanate radicals with the benzene ring directly — (ii) Photoelectrical inverter which is at least 
one compound chosen from the group which consists of a derivative of aliphatic series poly 
isocyanate. alicycle (w) group poly isocyanate and (iv). (i). or (iii) one of the pofy isocyanates. 
<19> Photoelectrical inverter given in <18> whose an optoelectric transducer is luminescence or 



a pnoto oetector. 

<20> Photoelectrical inverter given in <19> whose an optoelectric transducer is light emitting 
diode. 

[0014] <21> It is the manufacture approach of the urethane system resin for optoelectric- 
transducer sealing agents characterized by carrying out pyrogenetie reaction hardening of the 
resin constituent which consists of a component (A) containing the compound which has an 
isocyanate radical, and a component (B) containing the compound which has hydroxy!, the 
compound which has an isocyanate radical in said component (A) — (i) — the aromatic series 
poly isocyanate which has the structure which links neither of the isocyanate radicals with the 
benzene ring directly — (ii) Aliphatic series poly isocyanate. alicycle (iii) group poly isocyanate. 
And the manufacture approach of the urethane system resin for optoelectric-transducer sealing 
agents characterized by being at least one compound chosen from the group which consists of a 
derivative of (iv). (i). or Cm) one of the pofy isocyanates. 

[0015] <22> It is the manufacture approach of the photoelectrical inverter which carries out 
reaction hardening closure with the resin constituent which consists of a component (A) 
containing the compound which has an isocyanate radical for an optoelectric transducer, and a 
component (B) containing the compound which has hydroxy! the compound which has an 
isocyanate radical in said component (A) — (i) — the aromatic series poly isocyanate which has 
the structure which links neither of the isocyanate radicals with the benzene ring directly — (ii) 
The manufacture approach of the photoelectrical inverter which is at least one compound 
chosen from the group which consists of a derivative of aliphatic series poly isocyanate, alicycle 
(iii) group poly isocyanate and (iv). (i). or (iii) one of the poly isocyanates. 
<23> The manufacture approach of a photoelectrical inverter given in <22> whose an 
optoelectric transducer is luminescence or a photo detector. 

<24> The manufacture approach of a photoelectrical inverter given in <23> whose an 

optoelectric transducer is light emitting diode. 

[0016] 

[Embodiment of the invention] This invention is concerned with these manufacture approaches 
at the photoelectrical inverter and h'st which were closed with the suitable urethane system resin 
and the suitable urethane system resin constituent for optoelectric-transducer sealing agents, 
and this urethane system resin. 

[001 7] the urethane system resin for optoelectric-transducer sealing agents of [urethane 
system resin for optoelectric-transducer sealing agents] this invention — 1 the refractive index 
measured using d l«e of the helium light source — 1.45 or more — it is — 2 glass transition 
s (Tg) — 75 degrees C or more — it is — 3 dettaE measured 600 hours ( using a 



carbon arc lamp ] after the sunshine weatherometer comes out 1 .5 or less. 
[0018] This urethane system resin for optoelectric-transducer sealing agents is 4. It is desirable 
that dettaE after 300-hour processing is 1.5 or less in 90% of relative humidity and a 80- degree 
C thermostatic chamber. 

[001 9] This urethane system resin for optoelectric-transducer sealing agents is 5. ft is still more 
desirable that the content of S atom is 500 ppm or less. As for this urethane system resin for 
optoelectric-transducer sealing agents, it is desirable that the content of an alkali-metal atom is 
especially 10 ppm or less. 

[0020] The urethane system resin constituent for optoelectric-transducer sealing agents of this 
invention is what consists of a component (A) containing the compound which has at least two 
isocyanate radicals, and a component (B) containing the compound which has hydroxy!, the 
compound which has an isocyanate radical in said component (A) — (i) — the aromatic series 
poly isocyanate which has the structure which links neither of the isocyanate radicals with the 
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btnim ring directly — (ii) It is the ur ethane system resin constituent for optoelectric- 
transducer scaling agents which is at least one compound chosen from the croup which consists 
of • derivative of eliphetic series poly isocyenete, abcycle (m) group poty isocyanate end (iv). (i). 
or (SO one of the poly isocyenetes. , 
[0021] the compound which has said isocyenete radical — the above (0 — as for or (*.). it is 
desareble that they are an isocyanurate deneturation object or a prepolymer. 
[0022] Moreover, it is desirable that the mixed initial viscosity at the time of mixing said 
component (A) end said component (B> in 20 decrees C is 10 or more mPe-s 10000 or less 
mPe-s. 

[0023] tt is desirable that time amount until the viscosity after mixing of said component (A) end 
said component (B) reaches the twice of mixed initial viscosity is also 20 or less hours for 2 
hours or more. 

(0024] ft is desirable that the compound which has said isocyenete radical is potycyclic type 



[0025] Said porycycl*: type elicycle group poly isocyenete is the following general formula [!]. 
[0026] 
[Formula 3] 



(CH^NCO 



[type (fl As for m end n. it is still more desirable that it is polycyclic type alicycle group 
dnsocyanate expressed with] which expresses the integer of 1-5 independently, respectively 
inside. 

[0027] it is desirable that it is e specialty polycyclic type elicycle group dnsocyanate said whose 
potycyclic type alicycle group poly isocyanate is m in said formula [I] and both whose n is 1 . 
[0028] The compound containing said isocyanate radical is G SOSHIANATO methylbenzeno. bis 
(1-isocyenato -1. 1 -dimethyl} benzene. 4. and 4'-G SOSHlANATO-dicyclohexyl methane and I- 
iaocyeneto. - H is most desirable that it is at least one sort chosen from the group of a 3. 5. and 
5*-trimethyf-3-tSOcyanatO methyl cyclohexane and bisisocyanato methylcyclohexene. 
[0029] It is desreble that the compound which has said hydroxy! is a compound which has at 
least two hydroxy!*. 

[0030] It is still more desirable that the content of the aBiab-metal atom contained in the 
compound which has said at least two hyoVoxyls is 10 ppm or less. 

[0031] The photoelectric*! inverter of this invention is e photoelectrical inverter obtained by 
carrying out hardening closure using the constituent which consists of e component (A) 
contacting the compound which has an isocyenete radical for an optoelectric transducer, and a 
compon en t (B) containing the compound which has hydroxy!, the compound which has an 
isocyanate radical in said component (A) — (i) — the aromatic series poly isocyanate which has 
the structure which links neither of the isocyenete radicals with the benzene ring directly — (ii) 
K is et least one compound chosen from the group which consists of a derivative of eliphetic 
aeries poly isocyenete. elicycle (in) group poly isocyanate and (iv). (i). or <iii) one of the poly 
isocyenetes. 

[0032] As en optoelectric transducer, it is desirable that they ere luminescence or a photo 
detector. It is desirable that an optoelectric transducer is light emitting diode. 
[0033] The urethene system resin constituent for optoelectric -transducer seeing agents used 
for this invention consists of a component (A) containing the compound which has at least two 
isocyenete radicals as above-mentioned, and a component (B) containing hydroxy!, and it is 
obtained by mixing a component (A) and a component (B). Usually, the component (B) contains 
potyol end. in addition to this, may contain an additive if needed also in any of a component (A) 
end e component (B). 

[0034] Hereafter, the urethane system resin constituent for optoelectric -transducer seeling 
agents, luminescence, e photo detector end e light emitting diode (LEO) lamp, and its 



manufacture approach are explained concretely. 

[0035] The urethene system resin constituent for optoelectric-transducer sealing agents 
concerning [urethene system resin constituent for optoelectric-transducer seeling agents) this 
invention consists of a component (A) containing the compound which has an isocyanate radical, 
and a component (B) containing the compound which has hydroxy*. 

[0038] As for the mixing ratio of the component (A) containing the compound which has an 
isocyanate radical, and the component (8) containing the compound which has hydroxy!, it is 
desirable to mix so that the mole ratio (NCO/OH ratio) of the isocyenete radical in a component 
(A) end the hydroxy! in a component (B) may usually be set to 0.5-2.5. end to make it set to 0 6- 
1.8. and it is more desirable to mix so that it may be set to 0.8-1.3. 

[0037] The glass transition temperature is desirable end. es for the urethene system resin which 
hardens the urethene system resin constituent for optoelectric-transducer sealing agents 
concerning this invention, end is obta'rted. it is still more preferably desirable that it is at least 90 
degrees C most preferably at least 85 degrees C at least 75 degrees C. Although glass transition 
temperature is so desirable that it is high when closing light emitting diode (LED), in the case 
where the technique of this invention is used, the upper limit of glass transition temperature is 
about 200 degrees C. While the heatproof of the urethene system resin for optoelectric- 
transducer seeling agents end westherabiKty increase that glass transition temperature is et 
least 75 degrees C. it improves more, and since the endurance of an elastic modulus of the 



created light emitting diode (LEO) lamp also improves, it is desirable. 
[0038] Moreover, the refractive indexes by d line (587.6nm) of the helium ere 1.45-1.80 
preferably, the urethene system resin for optoelectric-transducer sealing agents concerning this 
invention is 1.46-1.75 more preferably, and it is desireble that it is 1.48-1.70 most preferebly. 
Since it excels in balance with the wavelength dependency of the ejection effectiveness of light, 
and a refractive index when a refractive index is in the range of 1.45-1.80. it is desireble. 
[0039] Moreover. K is desirable that delta E measured after the sunshine weatherometer 600- 
hour exposure using the carbon arc lamp is 1.5 or less. 1.2 or less are still more desirable, and 
1.0 especially or less are desirable. Since it becomes the color difference to the extent that it 
may sense with the naked eye that deltaE exceeds 1 .5 and the transparency of the urethene 
system resin for optoelectric-transducer closure is lost, it is not desirable. Since it remains in 
very few differences even if it is able to sense whether the difference can be sensed to be it 
that color difference deltaE is 1.5 or less, it is desirable 

[0040] It is desireble that deltaE after 300-hour processing is 1 .5 or less in 90% of relative 
humidity and a 80- degree C thermostatic chamber. 1.2 or less ere still more desireble. and 1.0 
especially or less are desirable Furthermore, es for the object for the urethene system 
Optoelectric-transducer sealing agents of this invention, it is desirable under the conditions of 90 
degrees C end 80%RH for 1.5 or less thing to be desirable sbfl more desirable, end for deltaE 
after 600-hour progress to be 1 0 or less most preferably 1.2 or less. Since K becomes the color 
tffference to the extent that it may sense with the naked eye that deltaE exceeds 1.5 and the 
transparency of the urethene system resin for optoelectric-transducer closure is lost, it is not 
desirable. Since it remains in very few differences even if it is able to sense whether the 
drfference can be sensed to be it thet color difference deltaE is 1.5 or less, it is desirable. 
[0041] As for the content of S atom in a constituent, it is desireble thet it is 500 ppm or less, its 
300 ppm or less are still more desireble. and especially its 100 ppm or less are desireble. When 
the content of S atom is higher than 500 ppm. there is inconvenience that yellowing of a sealing 
agent constituent and browning are large, by the exposure of daylight, ultraviolet rays. etc. 
Moreover, a sulfur atom may react with metal components, such as silver. 

[0042] The content of the alkali-metal atom in a constituent has desirable 10 ppm or less, its 5 
ppm or less are still more desireble. and especially its 3 ppm or less are desirable. When the 
content of an alkali-metal component is higher than 10 ppm. there is an inclination to become 
easy to produce the electric leakage by ion. and for an electrical property to tend to get worse 
at the time of energization. While the reactivity at the time of e component (A) and mixed stirring 
of (S) is stabilized by setting the content of an afceli-metal component to 10 ppm or less, since 
the weathering stability of resin, the weathering stability when closing and lumping LEO etc. 
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further, and an electrical property improve, it is desirable. 

[0043] With the compound which has the isocyanate radical contained for the component (A) 
used for <component (A)> this invention, usually The aromatic series isocyenete which is the 
organic compound which has an isocyenete radical and has the structure which (i) isocyanate 
radical does not link with the benzene ring directly, (ii) Aliphatic series isocyanate. alicycle (•») 
group isocyanate. (rv) The derivative of the poly isocyenetes. such es those mixed isocyanate* or 
isocyanurate. a cerbodiimide. uretonrnino and urethodione. ellophanete. and biuret, etc. an 
isocyanate radical end urethene prepolymer. etc. are mentioned 

[0044] The aromatic series poly isocyenete which has the structure which the isocyanate radical 
which has a two or more piece isocyenete radical in a molecule also in this does not link with the 
benzene ring directly. Aliphatic series poly isocyenete. end en alicycle group poly isocyanate 
compound end its isocyanurate. A carbodiimide. urotonimine. urethodione. ellophanate. The 
derivative of the poly isocyenetes. such as biuret. The urethene prepolymer which has the 
isocyanate radical end obtained by making the poly isocyanate which has two or more molecule 
end isocyanate radicals react to intramolecular with the compound which has hydroxy! on 
superfluous conditions in stoichiometric is desirable. The derivative of the viewpoint which raises 
the thermal resistance of the urethene system resin for optoelectric-transducer seeling agents 
especially to said poly isocyanate. and the activity of an isocyanate radical end urethene 
prepolymer ere desirable. 

[0045] (Compound which has an isocyanate radical (isocyenete)) The aromatic series isocyanate 
which has the structure which an isocyanate radical does not link with the benzene ring directly, 
aliphatic series isocyanate. and alicycle group isocyanate can be used for the compound which 
has the isocyanate radical used for a component (A). Preferably, the poly isocyenete which has 
two or more molecule end isocyanate radicals is used for intramolecular. 

[0046] By using the derivative of isocyanetes. such as tho aromatic series isocyanate which has 
the structure which the isocyanate radical of this invention does not link with the benzene ring 
directly, aliphatic series isocyanate and aacycie group isocyanetes. those mixed isocyenetes or 
isocyanurate. e carbodiimide. uretonimine end urethodione. ellophanate. and biuret, etc. an 
isocyenete radical end urethene prepolymer. etc.. working life and workability can be secured and 
weathering stability can be given further. 

[0047] When the aroma tk: series isocyenete in which en isocyenete radical has the structure 
linking directly to the benzene ring as a compound which has an isocyanate radical is used, there 
is a trouble of reactivity with polyol being quick and it becoming impossible to secure desired 
working life. Moreover, by the exposure of daylight, ultraviolet rays, etc although there is 
in c onvenie n ce thet yellowing of e sealing agent constituent is remerkeble, as long as it is the 
range which does not spoil the effectiveness of this invention, the aromatic series isocyanate in - 
which an isocyenete radical has the structure linking directly to e ring as a co mp onent (A) which - 
has an isocyanate radical in the urethene system resin constituent for optoelectric-transducer 
closure of this invention may be used together. 

[0048] As e compound (i) which hes the isocyenete radical which has the structure which en 
isocyanate radical does not bhk with the benzene ring directly For example. 1 . 3-JI (isocyeneto 
methyl) benzene (m-XOO. I. 4-J1 (isocyeneto methyl) benzene (p-XOI). 1. 3-bis( 1-isocyenato -1. 
1 -dimethyl) benzene (m-TMXDl). I. 4-bis(l -isocyeneto - I. 1 -dimethyl) benzene (p-TMXOl). 1- 
isocy ana to methyl- 3-( 1 -isocyeneto -1. 1-oSmethyl) benzene. 1 -isocyeneto methyl-4-(*.- 
isocyaneto -I. 1 -dimethyl) benzene. I, and 4-JI (isocyeneto ethyl) benzene etc. is mentioned. 
[0049] If aliphatic series isocyenete (ii) is cerried out for exemple I. 5-G SOSHIANATO pentene. 
I. 8-G SOSHIANATO hexane (HDD. I. 4-G SOSHIANATO pentene. I. 6~G SOSHIANATO - A 3. 
5. and S-tn methyl hexane. 1. 6-G SOSHIANATO - 3. 3. a 5- trim e thy! hexane. 1.12- 
JHSOSHIANATODO decene. 1. e 8-G SOSHlANATO-4-isocyeneto methyl octane. I and 3. 6- 
tri -isocyanate hexane. 1 and 6. 1 1 -trf-isocyenete undocane. etc. ere mentioned. 
[0050) As elicycle group isocyanate (iii). a monocycle type or polycyclic type elicycle group 
isocyanate is mentioned. If monocycle type alicycle group isocyanate is cerried out. for exemple 
I. a 3-G SOSHIANATO-6-methylcyclohexBne. 1. a 3-G S0SHIANAT0-2-methy!cyck>hexene. I. 
4-diisocyeneto cyclohexane. I. 4-G SOSHIANATO methylcyclohexene. 1. 3-G SOSHIANATO 



hylcyc 



exene. 1. 4-G SOSHIANATO ethyicyclohexene. 1 -isocyeneto - 3. 5. end 5- 



trimethyl-3-isocyanato methyl cyclohexane (1POI). 4 end 4 -G SOSHlANATO-dicyclohexyl 

a (H12MDI). t. 3-G SOSHIANATO methylcyclohexene (m-H6XDI). I. 4-G SOSHIANATO 
d (p-HBXDl). A 1 -isocyeneto- 1-methyf-3-isocyaneto methyl cyclone xene. a 1- 
j methyl cyclohexane. 1 end 3. S-tri-isocyanete 
methylcyclohexene. etc. ere mentioned. 

[0051] As polycyclic type elicycle group isocyenete. for exemple 2. 5-G SOSHIANATO methyl 
bicycle [2.2.1] heptane. 2. 6-G SOSHIANATO methyl bicyclo [2.2.1] heptane. 2. 5-G 
SOSHIANATO ethyl bicyclo [2.2.1) heptane. 2. 6-G SOSHIANATO ethyl bicyclo [2.2.1] heptane. 
2. 5-G SOSHIANATO propyl bicyclo [2.2.1] heptane. 2. 6-G SOSHIANATO propyl bicyclo [2.2.1) 
heptane. 2. 5-G SOSHIANATO butyl bicyclo (2.2.1) heptane. 2. 6-G SOSHIANATO butyl bicyclo 
[2.2.1] heptane. 2. 5-G SOSHIANATO penty! bicyclo (2.2.1) heptene. 2. 6-G SOSHIANATO 
pentyl bicyclo (2.21] heptane. 2-isocyeneto methyf-5-isocyaneto ethyl bicyclo [2.2.1] heptane. 
2-isocyenato methyt-6-isocyanato ethyl bicyclo [2.2.1] heptane. 2-isocyeneto mothyl-5- 
isocyeneto butyl bicyclo (2.2. l) heptene. 2-isocyanato methyf-6-isocyenato butyl bicyclo (2.2.1] 
heptene. 2-isocyenato methyf-5-isocyaneto pentyl bicyclo [2.2.1] heptane. 2-isocyanato methyi- 
6-isocyaneto pentyl bicyclo [2.2.1] heptane. 2-isocyeneto ethyl- 5-isocyanato propyl b*cyck> 
[2.2.1] heptane. 2-isocyanato ethyr-6-isocyaneto propyl bicyclo [2.2.1] heptane. 2-isocyanato 
othyf-S-isocyeneto butyl bicyclo [2.2.1] heptane. 2-isocyeneto ethyl-6-isocyanato butyl bicyclo 
[2.2.1] heptane. 2-isocyanato ethyr-5-isocyanato penty! bicyclo (2.2.1) heptane. 2-isocyanato 
ethyf-6-isocyaneto pentyl bicyclo (2.2.1) heptane. 2-isocyaneto propyl- 5-isocyanato butyl 
bicyclo (2.2.1] heptane. 2-isocyenato propyt-6-isocyanato butyl bicyclo (2.2.1) heptane. 2- 
isocyeneto propy!-5-isocyaneto pentyl bicyclo (2.2.1) heptane. 2-isocyaneto propy!-6- 
isocyaneto penty! bicyclo (2.2.1] heptane. 2-isocyanato butyf-5-isocyanato pentyl bicyclo [2.2.1] 
heptane. 2-isocyaneto butyf-6-isocyeneto pentyl bicyclo [2.2.1] heptane. [0052] 5 and 5-G 
SOSHIANATO methyl bicyclo [2.2.2] octane. 6. and 6-G SOSHIANATO methyl bicyclo [2.2.2] 
octane. 2-isocyanato methyl- 5-isocyanato ethyl bicyclo (2.2.2] octane. 2-isocyaneto methy!-6- 
isocyaneto ethyl bicyclo [2.2.2] octane. 2. 5-G SOSHIANATO ethyl bicyclo [2.2.2] octane. 2. 6-G 
SOSHIANATO ethyl bicyclo [2.2.2] octane. 2. 5-G SOSHIANATO propyl bicyclo [2.2.2] octane. 2. 
6-G SOSHIANATO propyl bicyclo [2.2.2] octane. 2. 5-G SOSHIANATO butyl bicyclo (2.2.2) 
octane. 2. 6-G SOSHIANATO butyl bicyclo [2.2.2] octane, 2. 5-C SOSHIANATO pentyl bicyclo 
[2.2.2] octane. 2. 6-G SOSHIANATO pentyl bicyclo [2.2.2] octane. [0053] 3. 8-G SOSHIANATO 
methyl tricyclo [5. 2. 1. 02. 6] Deccan. 3. 9-G SOSHIANATO methyl tricyclo [5. 2. I. 02. 6] 
Deccan. 4. 8-G SOSHIANATO methyl tricyclo (5. 2. 1. 02. 6] Deccan. 4. 9-G SOSHIANATO 
methyl tricyclo [5. 2. 1. 02. 6] Deccan. [0054] 3-isocyaneto methyl-8-isocyaneto ethyl tricyclo 
[5. 2. 1. 02. 6] Deecen, 3-isocyanato methyl-9-isocyeneto ethyl tricyclo (5. 2. I. 02. 6] Deccan. 
4-isocyaneto methyl- 6-isoeyanato ethyl tricyclo [5. 2. 1. 02. 6] Deccan. 4-isocyaneto methyl-9- 
isocyeneto ethyl tricyclo (5. 2. 1. 02. 6] Deccan. [0055] 3. 8-G SOSHIANATO ethyl tricyclo [5. 2. 

1. 02. 6] Deccen 3. 9-G SOSHIANATO ethyl tricyclo [5. 2, I. 02. 6) Deccan. 4. 8-G 
SOSHIANATO ethyl tricyclo [5. 2. I. 02. 6) Deccan, 4. 9-G SOSHIANATO ethyl tricydo [5. 2. I. 

02. 6] Deccen, 3. B-G SOSHIANATO propyl tricyclo [5. 2. I. 02. 6] Deccan. 3. 9-G SOSHIANATO 
propyl tricyclo [5. 2. 1. 02. 6) Deccen. 4. 8-G SOSHIANATO propyl tricyclo (5. 2. 1. 02. 6) 
Deccen. 4. 9-G SOSHIANATO propyl tricyclo [5. 2. I. 02. 6] Deccan. [0056] 3. 8-G 
SOSHIANATO butyl tricyclo (5. 2. 1. 02. 6) Deccen. 3. 9-G SOSHIANATO butyl tricyclo (5. 2. 1. 

02. 6] Deccen, 4. 8-G SOSHIANATO butyl tricyclo (5. 2. 1. 02. 6] Deccan. 4. 9-G SOSHIANATO 
butyl tricyclo (5. 2. 1. 0Z 6) Deccen. 3. 8-G SOSHIANATO pentyl tricyclo [5. 2. 1. 02. 8] Oeccen. 

3. 9-G SOSHIANATO pentyl tricyclo [5. 2. 1. 02. 6) Deccen. 4. 8-G SOSHIANATO pentyl tricyclo 
[5. 2. I. 02. 8] Oeccen. 4. 9-G SOSHIANATO pentyl tricyclo [5. 2, I, 02. 6) Deccan. [0057] 3. 7-G 
SOSHIANATO methyl bicyclo [4. 3. 01. 6] nonene. 3. 8-G SOSHIANATO methyl bicyclo (4. 3. 01. 
6) nonene. 4. 7-G SOSHIANATO methyl bicyclo [4. 3. 01. 6] nonene. 3 4. 8-G SOSHIANATO 
methyl bicyclo [4. 3. 01. 6) nonene. 3-isocyanato methyl-7-isocyanato ethyl bicyclo [4. 3. 01. 6] 
nonene. 3-isocyanato methyi-8-isocyanatO ethyl bicyclo [4. 0 1 . 6] nonene. 4-isocyenato 
methyl-7-isocyanato ethyl bicyclo [4. 3. 01. 6] nonene, 4-isocyonetO methyl- 8 -isocyeneto ethyl 
bicyclo (4. 3. 01. 6) nonene. [0058] 3, 7-G SOSHIANATO ethyl bicyclo (4. 3. 01. 6] nonene. 3. 8- 
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G SOSHIANATO ethyl bicyclo (4. 3. 01, 8] nonm. 4, 7-G SOSH1ANATO ethyl bicyclo (4. 3. 01. 
6] nonane. 4. 8-G SOSHIANATO ethyl bicyclo [4. 3. 01. 6) nomrw, 3. 7-G SOSHIANATO propyl 
bicyclo (4, 3. 01. 8) nonene. 3. 8-G SOSHIANATO propyl bicyclo [4. 3. 01. 6] nonane. 4. 7-G 
SOSHIANATO propyl bicyclo (4. 3, 01. 6) nonano. 4. 8-G SOSHIANATO propyl bicyclo (4. 3. 01. 
8] nonane. [0059] 3. 7-G SOSHIANATO butyl bicyclo (4. 3. 01. 8) oorwno. 3. 8-C SOSHIANATO 
butyl bicyclo (4. 3. 01. 8] nonane. 4. 7-G SOSHIANATO butyl bicyclo (4. 3. 01. 6] nonane. 4. 8-G 
SOSHIANATO butyl bicyclo (4. 3, 01. 6] norwne. 3. 7-G SOSHIANATO pentyl bicyclo [4. 3. 01. 6] 
nonane. 3. 8-G SOSHIANATO pentyl bicyclo (4. 3. 01. 6] nonane. 4. 7-G SOSHIANATO pentyl 
bicyclo (4. 3. 01. 8] nonane. 4. 8-G SOSHIANATO pentyl bicyclo (4. 3. 01. 6] nonane. (0060) two 

- isocyanato methyl - three - isocyanato — propyl - five - isocyaneto methyl — bicyclo one — 
[— 2.2 1 — ) — a heptane — two - isocyanato methyl - three - isocyanato — propyl - six - 
isocyanato methyl — bicyclo one — [— 2.2-1 — ] — a heptane — two - isocyanato methyl - 
two - isocyanato — propyl - five - isocyanato methyl — bicyclo one — [— 2.2.1 — ] — a 
heptane — two isocyanato methyl - two - isocyanato — propyl - sis - isocyanato methyl - 

- bicyclo one — (~ 2.2.1 — ] — a heptane ~ ( — 0061 — ] 2 -isocyanato methyl ( - 2- 
isocyeneto propyi-6-isocyanato ethyl bicyclo [2.2.1] heptane etc. is mentioned. ] - 3 -isocyanato 
propyi-5-isocyanato ethyl bicyclo (2.2.1) heptane. 2-bocyeneto methyl - 3-isocyanato propyl- &- 
isocyanato ethyl bicyclo (2.2.1) heptane. 2-isocyanato methyl - 2-isocyenato propyl- 5- 
isocyanato ethyl bicyclo [2,2.1] heptane. 2-isocyansto methyl 

[0062] Such isocyanato* may be used independently, and may mis and use two or more sorts if 
needed. 

[0063] Also in such isocyanates. preferably I. 3-JI (isocyanato methyl) benzene (m-XOI). 1. 4-J1 
(isocyanato methyl) benzene (p-XOD. I. 3 -bi s< 1 -isocyanato -I. 1 -dimethyl) benzene (m-TMXDI). 
I. 4-bis( 1 -isocyanato -1. 1-d»nethy0 benzene (p-TMXOD. 4 and 4-G SOSHIANATO- 
dicyctohexyl methane (H12MD0. 1 -isocyanato - 3. 5. and 5-trimethyf-3-isocyanato methyl 
cyclohexane (IP DO. They are 1. 3-G SOSHIANATO methylcyclohexene Cm-H8XDI). 1. 4-G 
SOSHIANATO methyteydohexane (p-H8XDI). and the poiycyclic type elicycle group isocyanato 
expressed with a formula [I]. 

[0064] most — desirable — one — three - Jl (isocyanato methyl) — benzene (m-XDI) — one - 

- four - Jl (isocyanato methyl) — benzene (p-XDI) — one — three - JI (isocyanato methyl) — 
a cyciohexene (m-H6X0D — one — four - JI (isocyanato methyl) — a cyclohexane (p-H6XDl) - 

- bicyclo one — a ring — having — two — five - G — SOSHIANATO — methyl — bicyclo one 

- [— 2.2.1 — J — a heptane — two — six - G — SOSHIANATO — methyl — bicyclo one — 
( — 2.2. 1 — ] — a heptane — it is — these — they are independent or such mixture. 

[0065] Moreover, the poly isocyanete derivative of aliphatic series, such as the derivative of 
such poly isocyanates (vi), for example, isocyanurate. allophanate. a c a rbodwmide. urothodione. 
and an ur ethane denaturaticn object, and/or an alicydo group can also be used preferably. 
[0066] (Manufacturing method of isocyanato) Although not limited especially as a manufacturing 
method of said isocyanate For example, if it is 2 and 5-G SOSHIANATO methyl bicyclo [2.2.1] 
heptane and/or 2. and 8-G SOSHIANATO methyl bicyclo [2.2.1] heptane The mixed solvent of 
the isoamyl acetate and altdichlorobenzene of a publication is used for JP.3-220 1 67 A. After 
obtartng the hydrochloride of 2 and 5- and/or 2. and 8-diemino methyl bicyclo [2.2.1] heptane 
with 2 and 5- and/or 2. and 5- diamine methyl bicyclo [2.2.1] heptane and hydrochloric acid gas. 
It is manufactured by the approach of the amount of theory blowing a phosgene about 2.2 times 
at 1 60 degrees C. performing phosgene-ization. blowing after reaction termination and inert gas. 
and rectifying the phosgene in a system under reduced pressure except for a solvent clearance 
and after that etc 

[0087] The isocyanate derivative used for this invention (Isocyanate derivative (vi)) Usually A 
part of isocyanate radical of said isocyanate compound is made to react. For example, the 
urethodione produced according to dimenzation of said isocyanate. The isocyanurate produced 
by 3 quantification, isocyanate and allophanate obtained by the reaction of ore thane. The 
uretonxmine produced by the reaction of the biuret obtained by the reaction of isocyanate and 
urea, the carbodnmide obtained according to the decarboxylation from two isocyanate radicals, a 
carbodwnide. and isocyanate is mentioned. Reaction mixture may be used for these as it is. and 
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nature unsaturated compounds, such as acrytenrtrile, styrene. and methyl methacrylate. and 
obtained them to aforementioned well-known polyether polyol thru/ or polyester potyol as a 
denaturaticn object of polyether polyol thru/ or polyester polyol is mentioned 
(0077) In a hydroxy! content compound, polyol is desirable, ingredient viscosity is low and 
poryhydric alcohol and poly ether polyol of low molecular weight are more desirable comparatively 
from the water resisting property of the photoelectrical inverter obtained improving further. 
[0078] These hydroxy! content compounds are independent one sort, or can use together and 
use two or more sorts if needed. 

[0079] (The composition approach of an isocyanate radical end urethane preporymer) It can 
obtain by an excessive amount being used [ as opposed to / for example. / hydroxyl } for 
stoichiometric for an isocyanate radical, although there is especially no definition in the 
composition approach of an isocyanate radical end urethane prepolymer. and it bundling up with 
a hydroxy! content compound, and blending, or crawling, teaching a gap or one side previously, 
adding others later, and making all react at 10-130 degrees C for I to 150 hours. Moreover, in 
order to raise a reaction rate, it may add and a well-known catalyst may be made to react 
[0080] The component (B) concerning <comoonent (8)> this invention contains the compound 
which has hydroxyl, and usually contains the compound which has at least two hydroxyls in 1 
molecule. In the compound which has these hydroxyls. polyol is desirable. 

[0081] Furthermore, the compound which has the hydroxyl contained for a component (B) may 
be an urethane prepolymer to which used the excessive amount for stoichiometric and the 
compound which has hydroxyl was made to react to an isocyanate radical and which has a 
hydroxyl end. 

[0082] Moreover, for a component (B). a catalyst, a diluent and a cross linking agent may be 
contained if needed. 

[0083] Furthermore, for a component (B). a bulking agent a ptasticizer. an antioxidant, an 
ultraviolet ray absorbent light stabilizer, a heat-resistant stabilizer, etc may be contained. In 
addition to this, as long as additives are these range that does not spoil the effectiveness of this 
invention, they may blend a part or the whole quantity of loadings with a component (A). 
[0084] - you may differ, even if the same as what is used for the urethane prepolymer of said 
component (A) as pofyol used for a polyol component (B). and they may be used independently 
or plurality may be used together. 

[0085] As polyol. the densurstion object of the pofybydric alcohol of low molecular weight 
polyether polyol. polyester polyol. polycarbonate polyol or poly ether pofyol. and polyester polyol 
can be illustrated comparatively. Such pofyols are one-sort independent or two or more sorts 
can be mixed and used for them. 

[0086] As poryhydric alcohol of low molecular weight comparatively more specifically than 
(poryhydric alcohol) Ethylene glycol (EG). A diethytene glycol (DEG). propylene glycol (PG). 
Oipropyiene glycol (DPG). 1 .3-butanediol (I. 3-BD). 1 ,4-butanediol (1. 4 -BO). 2. and 2-dimethyl- 
1.3-propaned»ol (neopenty! glycol — ) NPG. 1 .5-pentenediol. 1 .6-hexanediol. 2 and 2-*methyr- 
1.3-propenodiol. 3-rnethyr-!.5-pentanediol. The 2 -methyl -2. 4-pentanediol. 2-ethyl -1, 3- 
hexendioi and I. 3-hydroxybenzene. A I. 3-bis< 2 -hydroxy ethoxy) benzene. 4. and 4'- 
dihydroxydiphenyi propane. 4 and 4'-dihydroxy diphenyimethane. 1. 2-dihydroxy cyclohexane. I. 
3-o>hydroxy cyclohexane. 1. 4-dihydroxy cyclohexane. I. 2-dihydroxy methylcyclohexsne. 1. 3- 
dihydroxy methylcyclohexane, I. 4-dihydroxy methylcyclohexane. I. 2-screw hydroxy ethoxy 
cyclohexane. I. 3- screw hydroxy ethoxy cyclohexane. 1. 4 -screw hydroxy ethoxy cyclohexane. 1. 
2-screw hydroxy ethoxycarbony! cyclohexane. I. 3 -screw hydroxy ethoxycarbonyl cyclohexane. 

1. 4-screw hydroxy ethoxycarbonyl cyclohexane. 2. 5-dihydroxy methyl bicyclo [2.2.1] heptane. 

2. 6-dihydroxy methyl bicyclo [2.2.1] heptane. 3. and 8-dihydroxy methyf-thcyclo (5. 2.1.02. 6] . 
Deccan. 3 and 9-dxhydroxy methyr-tricyclo [5. 2.1 .02. 6] Dec can. 4 and 8-dihydroxy methyf- 
tricyclo [5. Dfeydhc alcohol, such as 2.1.02 and 6) Deccan. A glycerol, the 2-hydroxymethyr-2- 
methyl - I. 3-diol. 2-ethyl- 2-hydroxymethyl -1. 3-diol (TMP). ?. 2. S-hexane triol. 1 and 2. 6- 
hexane triol. Trihydric alcohol, such as 1. 2. 3-cyclohexane triol. I and 3, and 5-cyclohexane triol. 
Pentaerythritol. a glucose, shoe cloth, a fructose. A sorbitol. I. 2 and 3, 4-cyclohexane tetrol. I. 

2 and 4. 5-cyclohe«ane tetrol. The polyhydric alcohol more than tetra valence, such as a 



using a well-known drop ping-type thin fibm evaporator etc.. after they remove an unreacted 
component a solvent, etc.. <t may be used for them. 

[0068] (Manufacturing method of an isocyanate derivative) If it is isocyanurate produced, for 
example by 3 quantification of isocyanate as a manufacturing method of said isocyanate 
derivative, the salt of alkali metal, such as phosphines. and a lithium, a potassium, can be added 
to the poly isocyanate. and it can obtain by reacting at 20- 1 50 degrees C. Moreover, if it is the 
carbodiimide produced from two isocyanate radicals according to a decarboxylation, it can obtain 
by reacting at 1 50-220 degrees C. using trialkylphosphine as a catalyst 

(0069) {Compound which has the hydroxyl used for isocyanate radical end urethane preporymer 
manufacture) The compound used for preparation of the polyurethene resin obtained from the 
usual isocyanate and the compound which has hydroxyls. such as pofyol. can be used for the 
compound which has the hydroxyl used for preparation of said urethane prepolymer. 
[0070] The compound which has the hydroxyl used by this invention is a compound which 
specifically has the hydroxyl which reacts with isocyanate like water or polyol (compound which 
has two or more hydroxyls at the molecule end). 

[0071] As polyol. the densturation object of the polyhydric alcohol of low molecular weight 
polyether pofyol. polyester polyol and polycarbonate polyol or polyether polyol. and polyester 
polyol can be illustrated comparatively. 

(0072) As poryhydric alcohol of low molecular weight, comparatively more specifically Ethylene 
glycol (EG). A di ethylene glycol (DEG). propylene glycol (PG). Dipropylene glycol (DPG). 1.3- 
butanediol (1. 3-BD). 1 ,4-butanediol (1. 4-BD). 2. and 2-danethyf-1.3-propanediol (neopenty! 
glycol — ) NPG. 1.5-pentanediol. 1. 6-hexanediol. 2 and 2-dimethyr-1.3-propanediol. 3-methyl- 
1.5-pentanedioi. The 2-methyl -2. 4-pentanediol. 2-ethyl -1. 3-hexandiol end 1. 3- 
hydroxybenzene. A 1. 3-bis<2-hydroxy ethoxy) benzene. 4. and 4 -dihydroxydiphenyl propane. 4 
and 4 -dihydroxy diphenyimethane. I. 2-dihydroxy cyclohexane. 1. 3-cShydroxy cyclohexane. 1. 
4-dxhydroxy cyciohexene. 1. 2-dihydroxy methylcyclohexane. I. 3-o*ydroxy methylcyclohexane. 
I. 4-dihydroxy methylcyclohexane. I. 2-screw hydroxy ethoxy cyclohexane. I. 3-screw hydroxy 
ethoxy cyclohexane. I. 4-screw hydroxy ethoxy cyclohexane. I, 2-screw hydroxy ethoxycarbonyl 
cyclohexane. I. 3-screw hydroxy ethoxycarbonyl cyclohexane. 1. 4-screw hydroxy 
ethoxycarbonyl cyclohexane. 2. 5-dihydroxy methyl bicyclo [2.2.1] heptane. 2. 6-dihydroxy 
methyl bicyclo (2.2.1) heptane. 3. and 8-dihydroxy methyf-tricyclo [5. 2.1.02. 6] Deccan. 3 and 9- 
dihydroxy methyf-tricyclo (5. 2.1.02. 6] Deccan, 4 and 8-dihydroxy rnethyr-tricycl© [5. Dihydric 
alcohol, such as 2.1.02 and 6] Deccan. A glycerol, the 2-hvdroxymethyl-2-methy! -1. 3-diol. 2- 
othyr-2-hydroxymethyl -1. 3-diol (TMP). I. 2. 5-hexane triol. 1 and 2. 6-hexane triol. Trihydric 
alcohol, such as 1.2. 3-cyclohexane triol. 1 and 3. and 5-cyclohexane triol. PenUerythritol. a 
glucose, shoe cloth, a fructose. The polyhydric alcohol more than tetravalence. such as a 
sorbitol. 1. 2 and 3. 4-cyclohexane tetrol. I. 2 and 4. 5-cyclohexane tetrol. a cyclohexane pen toll 
(quercitoO. cyclohexane HEKISORU (inositol), and xylrtol. is mentioned. 

[0073] If it considers as polyether polyol. the polytetramethylene ether glycol (PTMEG) obtained 
by carrying out ring opening polymerization of the polyether polyol and the tetrahydrofuran which 
are obtained by carrying out the addition polymerization of one sort, such as ethyl eneoxide. 
propylene oxide, butyl one oxide, and styrene oxide, or the two sorts or more to the aliphatic 
series or aromatic series poly amine of low molecular weight, such as one sort of polyhydric 
alcohol, two sorts or more, or ethylene diamine, comparatively is mentioned. 

[0074] The polyester polyol obtained by carrying out ring opening polymerization of one sort or 
two sorts or more of condensation polymerizations, caprolactones. etc.. the low-molecular 
dwarboxylic acid of others, such as one sort or two sorts or more and gk/taric acid of the low- 
molecular polyol of others, such as ethylene glycol, propylene glycol, butanediol. pentanediol. 
heiandioJ. a glycerol, and trimethyloJ propane, an acSpic acid, a sebacic acid, a terephthalk: acid 
isophthalic acid, and dimer acid and an oligomer acid, as polyester polyol is mentioned 
[0075] The polycarbonate dkJ obtained as polycarbonate polyol from condensation reactions, 
such as polyhydric alcohol, such as 1 ,4-butanedk>l and 1 . 6-hexanediol. and dimethyl carbonate, 
dwthyt carbonate, is mentioned. 

[0076] The polymer distribution pofyol which carried out the polymerization of the ethylene 
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cyclohexane pen toll (owercitol). cyclohexane HEWSORU (inositol), xylitol. dipentaerythritol. and 

[0087] (Polyether polyol) The polytetremethylene ether glycol (PTMEG) obtained by carrying out 
ring opening polymerization of the polyether pofyol and the tetrahydrofuran which are obtained 
by carrying out the addition polymerization of one sort, such as ethyteneoxide. propylene oxide, 
butytene oxide, and styrene oxide, or the two sorts or more to the aliphatic series or aromatic 
series poly amino of low molecular weight, such as one sort of polyhydric alcohol, two sorts or 
more, or ethytenedwmtne. comparatively as polyether polyol is mentioned, and. as for the 
hydroxyl **, what is 50 - 1000 mgKOH/g is desirable. As a manufacturing method of the 
polyether polyol. under existence of the base catalyst of a lithium hydroxide, a sodium hydroxide, 
a potassium hydroxide, cesium hydroxide, etc.. after performing anionic polymerization and 
obteinkng crude polyol. the approach rinsing or an acid performs a do catalyst is mentioned. 
Moreover, after performing the addition polymerization of alkylene oxide by making into a 
catalyst the compound which has P=N association in intramolecular given in the international 
disclosure WO 00/ No. 23500 official report, for example, a phosphazene compound, a 
phosphaZENIUMU compound, or a phosphine oxide compound and obtaining crude polyether 
polyol. it is obtained also by the approach of carrying out the decatalyst of tho crude polyol by 
the approach using at least one sort of adsorbents chosen from an aluminum silicate, a 
magnesium silicate, and sittca gel. 

[0088] As polyol used for the component (B) of this invention, poryhydric alcohol and polyether 
polyol are desirable. 

[0089] Especially, in manufacture of polyether polyol. the approach of making an alkali metal 
compound a catalyst is used most widely. 1 0 ppm or less of 5 ppm or less of contents of the 
afcafc-meta! component m an alkali metal compound which contains preferably the compound 
which has at least two hydroxyls used into a component (8) in this invention in that case in the 
compound are 3 ppm or less most preferably. When the content of an alkali-metal component is 
higher than 10 ppm. there is an inclination to become easy to produce the electric leakage by 
ion. and for an electrical property to tend to get worse at the time of energization. While the 
reactivity at the time of a component (A) and mixed stirring of (B) a stabilized by setting the 
content of an afcalr-metal component to 10 ppm or less, since the weathering stability of resin, 
the weathering stability when closing and lumping LED etc. further, and an electrical property 
improve, it is desirable. 

[0090] The following compounds can be illustrated as pofyols other than polyether polyol. 
(0091) (Polyester polyol) The polyester polyol obtained by carrying out ring opening 
polymerization of one sort or two sorts or more of condensation polymerizations, caprolactones. 
etc, the low-molecular dicarboxytic acid of others, such as one sort or two sorts or more and 
gkitaoc acid of the low-molecular pofyol of others, such as ethylene glycol, propylene glycol, 
butanediol. pentanediol. hoxandiol. a glycerol, and trimethylol propane, an adtptc acid, a sebacic 
acid, a terephthalic acid, isophthalic acid, and dimer acid, and an oligomer acid, as polyester 
polyol is mentioned 

[0092] (The poly caproiactone polyol) tt is the pofyol obtained from epsHon-caprc4actone and 
polyhydric alcohol, and number average molecular weight is ( 500 thru/or 4000. and hydroxyl ** ] 
usually 30 thru/or 240 mgKOH/g extent As poryhydric alcohol, the polyhydric alcohol used for 
the above-mentioned polyester polyol can be used. 

[0093] (Polycarbonate polyol) It is the diol of the straight chain aliphatic series obtained from 
condensation reactions, such as polyhydric alcohol, such as 1 ,4-butanediol and 1 .6-hexahediol. 
and came thy! carbonate, diethyl carbonate, and hydroxyl ** are usually 60 thru/or 200 mgKOH/g 
extent 

[0094] (Denaturetion object of polyether polyol thru/or polyester polyol) The polymer polyol 
which carried out the polymerization of the ethylene nature unsaturated compounds, such as 
ecrytonitrile. styrene. and methyl methacrylate. and obtained them to aforementioned well-known 
polyether polyol thru/ or polyester polyol as a deneturation object of polyether pofyol thru/ or 
polyester polyol is mentioned. 

[0095] (Polymer distribution polyol) Polymer distribution polyol may be used as polyether polyol 
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of this invention. This polymer distribution polyol is the vinyl polymer particle distribution potyoi 
which carried out the distributed polymerization of the ethylene nature partial saturation radical 
content monomers, such as ecrylonitrilo and styrene. in polyether polyol using radical initiators, 
such as azobisisobutyronitrii The polymer concentration occupied in polyether polyol is 2 
thru/or 50 mass % extant When using it in this invention, the thing of 10 thru/or 40 mass % has 
desirable polymer concentration. As vinyl polymer, the polymer distribution polyol which does 30 
mass % content of styrene at least is desirsble. 

[0095] (The synthetic approach of a hydroxy! end urethane prepolymer) What is necessary is for 
there to be especially no definition in the synthetic approach of a hydroxy! end urethane 
prepotymer. and just to compound by the same approach as an isocyanate radical end urethane 
prepotymer. For example, an excessive amount is used for stoichiometric for hydroxy! to an 



or can crawl, a gap or one side can be taught first others can be added later, and it can obtain 
by making ad react at 10-130 degrees C for I to 150 hours. 

[0097] Moreover, in order to raise a roaction rate, it may add and a well-known catalyst may be 
made to react 

[0098] (Catalyst) As a catalyst used in this invention if needed in the reaction of the compound 
which has an isocyanate radical, and the compound which has hydroxy! For example, a dibutyl tin 
JIRAU rate, dioctyl tin melate. the first tin of octyiic acid. Organic titanium compounds, such as 
organic tin compounds, such as dibutyl tin oxide, and tetrebuthyl titanate. Organic lead 
compounds, such as nephthenic-ecid lead and lead octytate. a neo decanoic-acid bismuth. 
Tertiary amines, such as organic metal system catalysts, such as organic bismuth compounds, 
such as an octyiic acid bismuth, triethylenediamino. triethylamine. a tetr ame thy lenediamine. N- 
methyt morphobne. N.N-dimethykrthanotamine. and a dimethyl imidazole, are mentioned. These 
catalysts are kind independent or can be used combining two or more sorts. 

[0099] b"» these, an organic metal system catalyst is desirable and an organic tin system catalyst 
is more desirable. As for the amount of the catalyst used in the case of using a catalyst, it is 
more desirable not to use a catalyst as an object for light emitting diode lamps to an isocyanate 
compound, although it is 0.01 - 2 % of the weight preferably 0.001 to 5% of the weight. 
[0100] ( Diluent) In this invention, especially as a diluent used if needed in the reaction of the 
compound which has an isocyanate radical, and the compound which has hydroxy!, although not 
limited, the boifing points, such as ethyl acetate, butyl acetate. 2-butanone. the petroleum ether, 
rt-hexene. toluene, a xylene, and a mineral spirit, are comparatively high, for example, and what 
can secure compatibility is desirable. 

[0101] (Cross linking agent) In this invention, especially as a cross linking agent used if needed, it 
is not limited but the cross linking agent used for manufacture of the usual potyurethane resin 
constituent can be used. Aa such a cross linking agent, they are JI (aminomethyt) benzene and 
l-smrio. for example. - The poly amine Uke a 3. 5. and 5-trimethyH3-eminomethy! cyclone xene. 
bisfsmnomethyl} bicyclo [2.2.1] heptane, diamino dkphenybnethane. and its polymeric article is 



[0102] These catalysts, a diluent, a cross linking agent, etc. may be used for manufacture of 
urethane system resin if needed. 

[0103] The urethane system resin for optoelec trie -transducer sealing agents concerning 
[manufacturing method of urethane system resin for optoelec trie-transducer sealing agents] this 
invention can be manufactured by mixing and making the component (A) containing the 
compound which has said isocyanate radical, and the component (B) containing the compound 
containing hydroxy! react 

[0104] Moreover, as for the methane system resin for optoelectric -transducer sealing agents of 
this invention, it is desirable to fully perform reduced pressure degassing processing for a raw 
material constituent so that air bubbles may not mix into resin. Although especially the condition 
is not limited. 10-100 degrees C and the conditions performed for 3 - 60 minutes by 30 or less 
kPas are mentioned, for example. 

[0105] Moreover, little moisture contained for a component (S) is so desirsble that there is. 500 
pom or less of 300 ppm or less of moisture contained in the polyol in a component (B) are 200 



ppm or less preferably. 

[0106] Furthermore, it is desirable that there are fow moisture contents which are added for a 
component (B) and which are contained also about an assistant in addition to this. Polyol and 
other assistants perform reduced pressure dehydration etc. beforehand on the occasion of an 
activity, and dehydrating is desirable. 

[0107] A mixed approach is not carried out. but especially definition may use a static mixer etc.. 
and with low voltage, you may sti rring mix. it may carry out the regurgitation of the 2 liquid of a 
component (A) and a component (B). and it may carry out collision mixing with high voltage. 
Moreover, since it uses at least one isocyanate chosen from the croup which consists of a 
derivative of aromatic series isocyanate with the structure which isocyanate does not link with 
the benzene ring directly, aliphatic series isocyanate, alicycle group isocyanate. and these 
isocyanates. the urethane system resin constituent for optoelectric -transducer encapsulanta of 
this invention has a moderate reaction, beforehand, after mixing, can be stored in a tank etc. and 
can also use an initial complement. 

[0108] When using together two or more sorts of polyol s in a component (B). after mixing 
beforehand, it is desirable to mix with the component (A) containing the compound which has an 



[0109] As for the mixing ratio of the component (A) containing the compound which has an 
isocyanate radical, and the component (B) containing the compound which has hydroxy!, it is 
desirable to mix so that the mole ratio (NCO/OH ratio) of the isocyanate radical in a component 

(A) and the hydroxy! in a component (B) may usually be set to 0.5-2.5. and to make it set to 0.6- 
1.8. and it is more desirable to mix so that it may be set to 0.8-1.3. 

[0110] Although especiatV shaping (hardening) temperature is not limited it is desirable that it is 
usuaBy 5 degrees C - 220 degrees C. and is 20 degrees C - 200 degrees C. and it is more 
desirable to carry out at 40 degrees C - 180 degrees C. 

[01 1 1] I minute - 10 hours of cycle time are desirable, and it is more desirable. [ of 1 hour - 7 
hours ] It is desirable to carry out after-cure at 40 more degrees C - 180 degrees C for 1 hour - 
12 hours. 

[01 12] Especially the optoelectric transducer used for the photoelectrical inverter of [its 
photoelectrical inverter and manufacture approach] this invention is not restricted, for example, 
a light emitting diode, semiconductor laser, a photodiode. a photo transistor, electroluminescence 
devices. CCD. a solar battery, etc. are mentioned 

[0113] The photoelectrical inverter of this invention is set by the activity application, can mix 
the component (A) containing the compound which has an isocyanate radical, and the component 

(B) containing the compound containing hydroxy!, can prepare a resin constituent, and can 
manufacture it by supplying, closing and hardening this constituent to the object part of an 



[01 14] Especially luminescence or the photo detector used for luminescence or light-receiving 
equipment concerning <its luminescence or light -receiving equipment, and manufacture 
approech> this invention is not restricted but is a light emitting diode, semiconductor laser, a 
photodiode. a photo transistor, electroluminescence devices. CCD. etc. among the abovo- 
menuoned photoelectrical xtverters. 

[0115] Luminescence or light-receiving equipment of this invention is set by the activity 
application, can mix the component (A) containing the compound which has an isocyanate 
radical, and the component (B) containing the compound containing hydroxy!, can prepare a resin 
constituent, and can manufacture it by supplying, closing and hardening this constituent to 
luminescence or the object part of a photo detector. 

[01 16] The light emitting diode (LED) lamp concerning <rts light emitting diode (LED) lamp and 
manufacture approach) this invention It responds to the urethane system resin constituent for 
optoelec trie-transducer sealing agents which consists of a component (A) containing the 
compound which has an isocyanate radical, and a component (B) which has hydroxy! at the need. 
For example "IRUGA NOx* • — 1010 and 1076 (Tiba Speciality Chemicals trademark) — "Reed 
NO*" BMT. BB. GSY-930 (we* FAIDO trademark). "Tinuvin" 327. 328. a B-75 Tiba Speciality 
Chemicals trademark. "TOMISOBU" 800 (a well FAIDO trademark, the Yoshitomi fine chemical 
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company make). 744 "SANORU" LS-770. 765 (Sankyo Co . Ltd. trademark). The preparation 
object which added additives, such as an antioxidant like "Sumi Reiser" GA-80 (Sumitomo 
Chemical Co, Ltd trademark), an ultraviolet ray absorbent, light stabilizer, and a heat-resistant 
stabilizer, to arbitration is used and within a mold, light emitting diode is closed and it may 
harden. Additives, such as these antioxidants, an ultraviolet ray absorbent, light stabilizer, and a 
heat-resistant stabilizer, may be made to contain in a component (A) or (B) beforehand, or may 
be added separately. Adding for a component (B) is common. 

[0117] Although what is necessary is for there to be especially no limit about the construction 
material of the mold for manufacturing light emitting diode, and just to use a metal, glass, resin, 
etc, when the unmoksrig activity from the mold of the light emitting diode lamp after hardening is 
taken into consideration, coatings, such as a ftuororesin. are performed to a metal and .glass, or a 
release agent is used, applying or it is desirable to use the thing made of resin, such as good 
polypropylene of a mold-release characteristic. 

[01 18] Moreover, the light which especially a limit does not have and was emitted from light 
emitting diode according to the object to be used also about the configuration of a mold should 
rust be the thing of the configuration which can be used suitably. For example, the thing of the 
configuration of a round shape, a triangular mold, a rectangular-head mold a cube mold the 
Nogata mold. etc. is mentioned. 

[0119] Although there is especially no definition in the light emitting diode used in this invention, 
compound semiconductors, such as CaAs. GaAIAs. GaP. GeAsP. ZnSe. and ZnS. GaN. are used, 
for example. Moreover, there is especially no limit also about the luminescent color of light 
emitting diode, and they are red green, blue, yellow, a sour orange, yellowish green, white, etc. 
[0120] Fianhermore. the configuration of the light emitting diode lamp of this invention may be 
not only the so-called ramp type but a surface mount type. 

[0121] In manufacture of the light emitting diode (LED) lamp of this invention Load the mold with 
light emitting diode beforehand, and it is filled up with the urethane system resin constituent for 
optoelec trie -transducer sealing agents of this invention which consists of a component (A) 
containing the compound which has an isocyanate radical, and a component (8) which has 
hydroxy!. It is filled up with the urethane system resin constituent for o 
sealing agents of this invention which consists of a component (A) containing the c 
which is stiffened under ordinary temperature or heating or has an isocyanate radical 
beforehand in a mold, and a component (B) which has hydroxy!. It can manufacture by imme rsin g 
light emitting diode here and making it harden under ordinary temperature or heetmg. 
[0122] 

[Example] Although an example and the example of a comparison are given to below and this 
invention is explained to it. this invention is not limited to these examples. Moreover, especially 
by this invention, unless it refuses, mass criteria are shown"%" etc. 

[0123] (Assessment test method) 8y the fooowing approach, measurement of IR measurement, 
hardness, glass transition temperature (and modulus of elasticity), shock resistance, a refractive 
index (and Abbe number), weathering stability, (a high-humidity /temperature-proof trial), (water 
absorption), and working life was performed 

[0124] Hydroxy! ** of < ana lysis (1) of polyether poiyoO polyol and hydroxy! ** (unit: mgXOH/g) 
of the measurement polyol for a residual potassium in polyol are J IS. It measured based on K- 
1557. The quantum of the part for the residual potassium in polyol (unit ppm) was earned out 
using atomic-absorption-analysis equipment (the PerkinElmer. Inc. make, formal: 5 100PC mold). 
The limit of determination is 0.1 ppm. 

[0125] <Ane!ysis of the isocyanate radical content (NCOV of an isocyanate radical content 
compound) JIS It measured based on K-1556. 

[0126] The <physicai-properties measurement of urethane system resin for optoelec trie- 
transducer sealing agents and constituent) (OS atom content carried out measurement 
combustion decomposition, and it considered as the sulfur dioxide, and the titration eel was 
made to absorb this and the quantum was carried out by the elemental-analysis method (the 
Mitsubishi Kasei Corp. make, formal TSX-10) which titrates using a platinum electrode. Limit of 
detection is 100 ppm. 



[0127] (2) The quantum * 



i out with t 



r-absorption-anarysis equipment (the 



Hitachi. Ltd. make, format Z-5000) using the measurement graphite furnace for a potassium. The 
limit of determination is 0.05 ppm. 

[0128] (3) IR measurement : using the infrared spectrophotometer by Shimadzu Corp.. the peak 
of the isocyanate radical of 2270cm- 1 was pursued end whenever [ conclusion / of a reaction ] 
was investigated 

[0129] (4) Hardness : it carried out using a Shore A mold and ShoreD mold OEYURO meter. 
[0130] (5) Glass transition temperature, an elastic modulus : it carried out using the solid-state 
viscoelasticity measuring device (the SEIKO electronic industry company make) in the frequency 
of 5Hz. and the programming rate of 5 degrees C / min. Glass transition temperature (Tg) was 
made into the peak location of tandefca. The elastic modulus was made into the value of the 
storage modulus in 30 degrees C. 

[0131] (6) Shock resistance : JIS The sample cast in tho carbon button mold set to K-6262 was 
fallen from height of 2m to the concrete side, and the condition of a sample was observed. 
[0132] (7) Refractive index: ft measured at 20 degrees C using Pulfrich refrectometer. In 
eddHion. the value of a refractive index used the refractive index by d line (587.6nm) of the 
helium light source. 

[0133] (8) Weathering stability : using the sunshine weather ometer which equipped the carbon 
arc lamp, the sample was observed after 60O-hour progress and the degree of yellowing was 
observed. The degree of yellowing measured the color difference ( delta E) using the C[ by Tokyo 
Denshoku Co . Ltd. ]-5120 hue color dHTerenee meter. 

[0134] (9) The 50mmx50mmx2mm sample piece hardened [ which hardened and high- 
humidfty/temperature/-proof /-examined J was gently put on 80 degrees C and the 
thermostatic chamber of 90% of relative humidity for 300 hours, and change (degree of yellowing; 
of the appearance of a sample was observed. The degree of yellowing measured the color 
difference ( delta E) using the C[ by Tokyo Denshoku Co.. Ltd ]-5120 hue color difference meter 
[0135] (10) Water absorption : JIS It carried out to K- 7 209 (the water absorption and the 
boiling-water water absorption test method of plastics) by the approach of a publication. 
Magnitude of a sample piece was set to 50mm x 50mm x 2mm. 

[0136] (1 1) Working life : after having measured the component (A) containing the compound 
which has an isocyanate radical in 20 degrees C and the interior of a room of 50% of relative 
humidity, and the component (B) containing the compound which has hydroxy! so that it might be 
set to a total of tOOg. and stirring them for tO minutes, time amount until tho viscosity 5 minutes 
after mixed initiation doubles was measured using the B8M mold rotational viscometer, and it 
considered as working life. 

[0137] Assessment of a light emitting diode lamp, test method > (1) The appearance after a 
fading test: The hardened light emitting diode lamp was gently put on 80 degrees C and the 
thermostatic chamber of 90% of relative humidity for 300 hours, and change (degree of yellowing) 
of the appearance of a sample was observed. The degree of ye Rowing measured the color 
difference ( delta E) using the C[ by Tokyo Denshoku Co.. Ltd. J-5120 hue color difference meter 
As for assessment. detteE s h ow e d as "O" and the case where 1.5 was exceeded or less for 
1.5. 

[0138] Example 1 of preparation preparation of the material of construction [Composition of 
Polyol A] 

680.2g pentacrythritol and a 86.23g potassium hydroxide were inserted in the autoclave made 
from pressure-proofing (only henceforth an autoclave) which was attached in an agitator, a 
temperature control meter, a manometer, nitrogen installation tubing, and monomer installation 
tubing under nitrogen-gas -atmosphere mind. Subsequently, at the room temperature, the 
nitrogen purge was performed and it decompressed to 6 55kPa. Then, the reaction was continued 
until it carries out temperature up gradually to 1 1 5 degrees C and change was no longer 
accepted in the pressure of an autoclave at this temperature, having carried out package 
insertion and stirring 897 3g propylene oxide. Then, at this temperature, it decompressed for 30 
minutes on 665 Pa conditions, unreacted propylene oxide was collected, and the crude polyol A 
was obtained. 
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[0139] Next this crude pdyoi A was inserted in ■ thermometer, en agitator, a water cooW type 
capacitor, nitrogen installation tubing. »nd the separable flask (only henceforth a separable flask) 
equipped with a reduced pressure line, and temperature up was carried out to 80 decrees C. At 
this temperature, to one md of potassium hydroxides in the crude poiyot A. I 03-md oxalic acid 
(casta* of 5% of the weight of a water solution) was added and this temperature performed the 
reaction for 3 hours. Then, this actuation was eventually performed on 1 10 decrees C and the 
conditions of 1.33 or less kPas for 3 hours, performing temperature up and recfciced pressure. 
Subsequently, the fitter paper with a maintenance particle size of 1 micrometer performed 
fiftrebon under reduced pressure, and pdyds were collected The amount of [ 793.5 mgKOH/g 
and ] residual potassium of the hydroxy! value of the obtained pdyol A was 1.5 ppm. 

(0140) In addition, the poryoi used in the example shown below was compounded according to 
the above-men t ioned approach, and the quantum of the part for the residual potassium in the 
hydroxy! value and poryoJ was carried out by the above-mentioned approach. 

(0141) The example 2 of preparation (composition of an isocyanate radical end ur ethane 
prepotymer (A- 1)) 

drying — making — a nitrogen purge — having carried out — stirring — equipment — with — 
one — I — a separable flask — " — "— KOSUMONETO — " (trademark) — NBDI — " (the 
mixture of 2 and 5-G SOSM1ANATO methyl bicyclo (2.2.1) heptane and 2 and 6-G SOSHIANATO 
methyl bicyclo [2.2.1) heptane, the Mitsui Chemicals. Inc. make, and Following NBDI are called) - 
- 893.4 — g — teaching — here — preparation — an example — one — having obtained — 
polyol — A — 108.Bg was added. NCO% the bottom of a nitrogen air current, and after 
performing a reaction at 100 degrees C for 8 hours and riping at a room temperature for one day 
The isocyanate radical end urethane prepolymer (A-1) of 30.0 was obtained. 
[0142] The example 3 of preparation (composition of an isocyanate radical end urethane 
prepolymer (A- 2)] 

Pdyd A which taught N6DI833.6g and was obtained in the example 1 of preparation here using 
the equipment same with having used for preparation of the isocyanate radical end urethane 
prepolymer of said example 1 of preparation 166.4g was added NCO% the bottom of a nitrogen 
air current, and after performing a reaction at 100 degrees C f or 8 hours and riping at a room 
temperature for one day The isocyanate radical end urethane prepolymer (A-2) of 24.0 was 
obtained 

[0143] The example 4 of preparation [composition of an isocyanate radical end urethane 
prepolymer (A-3)) 

Poryoi A which taught ""KOSUMONETO" (trademark) T-80" (mixture [ of 80/20-fold 
quantitative ratio of 2 and 4-tolylene diisocyanate and 2 and 8-toryl««e diisocyanate ]. Mitsui 
Chemicals, Inc. make) 776.3c and was obtained in the example 1 of preparation here using the 
equipment same with having used for preparation of the isocyanate radical end urethane 
prepolymer of said example 1 of preparation 223. 7g was added NCO% the bottom of a nitrogen 
air current, and after performing a reaction at 100 degrees C for 3 hours and riping at a room 
temperature for one day The isocyanate radical end urethane prepolymer (A-3) of 24.0 was 
obtained. 

[0144] The example 5 of preparation [composition of an isocyanate radical end urethane 
prepolymer (A-4)] 

It carried out using the equipment same with having used for preparation of the isocyanate 
raoScal end urethane prepolymer of said example 1 of preparation. 

""KOSUMONETO" (trademark) PH" (4 and 4-diphenyimethane diisocyanate. Mitsui Chemicals. 
Vw. make) Polyol A which taught 898 Og and was obtained in the example 1 of preparation here 
102.0g was added. A reaction is performed at 100 degrees C under a nitrogen air current for 3 
hour*, and it is NCOV The isocyanate radical end urethane prepolymer (A-4) of 24.0 was 

[0145] The example 6 of preparation (composition of an isocyanate radical end urethane 
prepolymer (A-5)] 

h carried out using the equipment same with having used for composition of the isocyanate 
radfcal end urethane prepolymer of said example 1 of preparation. Polyol A which taught 
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[0152] N8DI66.0g is put into 44 0g (A-7) of isocyanurate derivative content poly isocyanate 
compounds obtained in the example 8 of example 4 preparation, the stirring dissolution is carried 
out. and it is NCOV 1 10.0g of isocyanate compounds of 31.5 was prepared. Stirring 100 Og of this 
poly isocyanate compound with stirring equipment for the same equipment as an example 1. in 
addition, stirring mixing was carried out for 10 minutes, and polyol 048. 1 g was dissolved in 
homogeneity so that a bubble might not be involved in. After transferring this homogeneity 
solution to 50mm x 50mm metal mold and making it react under nitrogen- gas -atmosphere mind 
and in 100- degree C oven for 5 hours, processing of after- cure was performed at 150 degrees C 
for 3 hours, and transparent and colorless pdyurethane resin was obtained. 
[0153] Putting isocyanate radical end urethane prepolymer (A-1) 100 Of compounded in the 
example 2 of example 5 preparation into the same stainless steel cup as an example 1, and 
stirring it in addition, stirring mixing was carried out for 10 minutes, and polyol B45.8g was 
dissolved in homogeneity so that a bubble might not be involved in. After transferring this 
homogeneity solution to 50mmxS0mm metal mold and making it react under nitrogen-gas- 
atmosphere mind and in 100- degree C oven for 5 hours, processing of after-cure was performed 
at 1 50 degrees C f or 3 hours, and transparent and colorless pdyurethane resin was obtained. 
[0154] Putting isocyanate radical end urethane prepolymer (A-2) lOO.Og compounded in the 
example 3 of example 6 preparation into the same stainless steel cup as an example 1. and 
stirring it. in addition, stirring mixing was carried out for 1 0 minutes, and polyol B35.7g was 
dissolved in homogeneity so that a bubble might not be involved in. After transferring this 
homogeneity solution to 50mmx50mm metal mold and making it react under nrtrogen-gas- 
atmosphere mind and in 100-degr«o C oven for 5 hours, processing of after-cure was performed 
at 1 50 degrees C for 3 hours, and transparent and colorless potyurethane resin was obtained. 
(0155) Putting isocyanate radical end urethane prepolymer (A-5) 100 Og compounded in the 
example 6 of example 7 preparation into the same stainless steel cup as an example t. and 
stirring it, in addition, stirring mixing was carried out For 10 minutes, and polyol B36 7g was 
cf i solved in homogeneity so that a bubble might not be involved in. After transferring this 
homogeneity solution to 50mm x 50mm metal mold and making it react under nitrogen-gas- 
atmosphere mind and in 100-degree C oven for 5 hour*, processing of after-cure was performed 
at 1 50 degrees C f or 3 hours, and transparent and colorless pofyurethane resin was obtained. 
[0158] Putting isocyanate radical end urethane prepolymer (A-6) lOO.Og compounded in the 
example 7 of example 8 preparation into the same stainless steel cup as an example 1. and 
stirring it. in addition, stirring mixing was carried out for 10 minutes, and polyol 836 7g was 
dissolved in homogeneity so that a bubble might not be involved in. After transferring this 
homogeneity solution to 50mm* 50mm metal mold and making it react under rutro gen-gas - 
atmosphere mind and in tOO-degree C oven for 5 hours, processing of after-cure was performed 
at 1 50 degrees C f or 3 hours, and transparent and colorless pofyurethane resin was obtained 
[0157] After having taught 2" ethyl -1 and 3-hexandiol 71.0c carrying out stirring mixing for 10 
minutes and making it dissolve in homogeneity, stirring example 9NBDI100.0g at 25 degrees C. 
transferred this homogeneity solution to metal moM. it was made to react at 100 degrees C 
under nitrogen- gas- atmosphere mind for 5 hours, after-cure was processed at 1 50 degrees C 
for 3 hours, and transparent and colorless pofyurethane resin was obtained. . 
[0158] Stirring example 102-ethyl - I and 3-hexandioi 127.8g at 25 degree* C. glycerol 5.98g was 
mixed and polyol mixed liquor (C) was obtained. After having taught polyol (mixed liquor C) 68.9c 
carrying out stirring mixing for 10 minutes and making it dissolve in homogeneity, stirring 
N8DM00.0g at 25 degrees C. it was made to react at 100 degrees C like an example I for 5 
hours, after-cure was processed at 1 50 degrees C for 3 hours, and transparent and colorless 
polyurethene resin was obtained. 

[0159] Stirring example 1 12-ethyl -1 and 3-hexandiol 127.8g at 25 degrees C. 1 and 4-hexandiol 
1 1.5s was mixed and polyol (mixed liquor D) 139.3g was obtained. After having taught polyol 
(mixed liquor D) 69.6c carrying out stirring mixing for 10 minutes and making it dissolve w\ 
homogeneity, stirring N8DM00 Og at 25 degrees C. it was made to react at 100 degrees C l*e an 
example I for 5 hours, after-cure was processed at 150 degrees C f or 3 hours, and transparent 
and colorless pofyurethane resin was obtained. 



""bamboo NETO" (trademark) 500" (1. 3-J1 (isocyanate methyl) benzene. Takeda Chemical 
Industries. Ltd. make), and was obtained in the example 1 of preparation here I97.6g was added. 
[ 802. 4g ] NC0% the bottom of a nitrogen air current, and after performing a reaction at 100 
degrees C for 3 hour* and riping at a room temperature for one day The isocyanate radical end 
urethane prepolymer (A-5) of 24.0 was obtained 

[0146] The example 7 of preparation [composition of an isocyanate radical end urethane 
prepolymer (A-6)] 

It carried out using the equipment same with having used for composition of the isocyanate 
radwal end urethane prepolymer of said example 1 of preparation. Polyol A which taught 
""bamboo NETO" (trademark) 600" (1. 3-JI (isocyenato methyl) cydohexane. Takeda Chemical 
Industries, Ltd. make), and was obtained in the example 1 of preparation here 186.5g was added. 
( t88.5g ) NCO% the bottom of a nitrogen air current, and after performing a reaction at 100 
degrees C for 8 hour* and riping at a room temperature for one day The isocyanate radical end 
urethane prepolymer (A-6) of 24.0 was obtained. 

[0147] The example 8 of preparation [composition of an isocyanurate derivative content poly 
isocyanate compound (A-7)] 

rt prepared by the approach given in JP.1 1-302351 A That is. 2-ethyl hexane -1 and 3~dic4 3.0g 
was added and stirred to 10% tetrabutytemmonium hydroxide / 3 Og of methanol solution. Under 
stirring, reduced pressure distilling off was carried out. the methanol was removed, 2-ethyl 
hexane -1 and 3-dk>l were added, and it considered as 3 quantification catalytic liquid as about 
1% of concentration. NBDI300g was inserted in the 500ml separable flask equipped with a cooling 
pipe, a thermometer, a tap funnel, and stirring equipment and solution temperature was kept at 
60 degrees C. it stirred under nitrogen-gas-atmosphere mind, and 3 quantification catalytic liquid 
was dropped small quantity every. Since the invert ratio to 3 quantification objects exceeded 40% 
about 60 minute* after reaction initiation, 3 quantification reactions were suspended for solution 
temperature lifting and by stirring for 30 minutes at 100 degree* C. After cooling liquid to a room 
temperature, the unre acted NBDI monomer was removed using oVopping-type molecular 
distillation equipment under conditions (150 degrees C and 6.7Pa). The NC0% of A-7 obtained 
was 17.8. 

(0148] The following actuation was performed in the air-condrtioned room of 50% of 25-degree-C 
rotativo humidity* 

[0149] hydroxy! ** 874 mgKOH/g which added propylene oxide (PO is called hereafter) to 2- 
ethyr-2-hydroxymethyl -1 and one moi (Following TMP is called) of 3-<*ols while putting 
NBD1 100 Og into the example 1 stainless-steel cup and stirring with stirring equipment and a 
residual potassium — in addition, staring mixing was carried out for 10 minutes, and 0.9 ppm 
[ per part J polyol (Polyol B is called below) 62.3g was dissolved in homogeneity so that a bubble 
might not be involved in. After transferring this homogeneity solution to 50mmx50mm metal mold 
and malting it react under nitrogen-gas-atmosphere mind and in 100-degree C oven for 5 hours, 
processing of after-cure was performed at 150 degrees C for 3 hours, and transparent and 
colorless pofyurethane resin was obtained 

[0150] Putting in and stirring NBDIIOO.Og using the same equipment as example 2 example 1. in 
addition, stirring mixing was carried out for 10 minutes, and hydroxy! ** B74 mgKOH/g and polyol 
of 1.1 ppm of residual potassium parts 91. 4g which added PO to TMP were dissolved in 
homogeneity so that a bubble might not be involved in. After transferring this homogeneity 
solution to 50mmx50mm metal mold and reacting under nitrogen-gas- atmosphere mind and in 
100-degree C oven for 5 hours, processing of after-cure was performed at 150 degrees C for 3 
hour*, and transparent and colorless pofyurethane resin was obtained 

[0151] Putting in and stirring NBDIIOO.Og using the same equipment as example 3 example 1. in 
addruon. stirring mixing was carried out for 10 minutes, and hydroxyl ** 462 mgKOH/g and polyol 
of 1 .3 ppm of residual potassium parts 1 1 7.9g which added PO to dipenteerythritd were 
dissolved in homogeneity so that a bubble might not be involved in. After transferring this 
homogeneity solution to 50mmx50mm metal mold and reacting under nitrogen- gas-atmosphere 
mind and in 100-degree C oven for 5 hours, processing of after-cure was performed at 150 
degrees C for 3 hours, and transparent and colorless pofyurethane resin was obtained. 
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[0160] Pofyurethane resin was obtained by the same approach as an example 1 except having 
used polyol B73.7g as a component (B). using ""KOSUMONETO" (trademark) T-80" (Mitsui 
Chemicals. Ws. make) lOO.Og as an example of comparison 1 isocyanate radical component (A). 
[0161] "KOSUMONETO" (trademark) PH' (Mitsui Chemicals. Inc. make) beforehand dissolved 
as an example of comparison 2 isocyanate radical component (A) 1 00. Og is used and it is Polyol 
B as a component (B). 51.3g was used. "KOSUMONETO PH" deposited immediately after mixed 
initiation, and stirring became impossible. 

[0162] A-3 compounded in the example 4 of preparation as an example of comparison 3 
isocyanate radical component (A) Polyol B which used lOO.Og and was used in the example I as 
a component (B) Pofyurethane resin was obtained by the same approach as an example 1 except 
having used 36.7c 

[0163] A-4 compounded in the example 5 of preparation as an example of comparison 4 
isocyanate radical component (A) Polyol B which used lOO.Og and was used in the example I as 
a component (B) Pofyurethane resin was obtained like the example 1 except having used 38.7c 
(0164] Putting 1 and 3-Jl (isocyanato methyl) benzene lOO.Og into an example of comparison 5 
stainless-steel cup. and stirring with stirring equipment in addition, stirring mixing was carried 
out for 10 minutes, and pentaerythritol tetrakts (3-mercaptopropionate) 129 8g was dissolved in 
homogeneity so that a bubble might not be involved in. After transferring this homogeneity 
solution to 50mmx50mm metal mold and making it react underntorogen-gas-atmosphere mind 
and ai 100-degree C oven for 5 hours, after-cure was processed at 150 degrees C f or 3 hours, 
and transparent and colorless pofyurethane resin was obtained 

[0165] Putting NBDIIOO.Og into an example of comparison 6 stainless-steel cup. and stirring with 
stirring equipment in addition, stirring mixing was carried out for 10 minutes, and pentaerythritol 
tetrekis (3-mercaptopropionate) 1 18.6g was dissolved in homogeneity so that a bubble might not 
be involved in. After transferring this homogeneity solution to 50mm x 5 0mm metal mold and 
making it react under nrtrogen-gas-atmosphere mind and in 100-degree C oven for 5 hours, 
processing of after-cure was performed at 150 degrees C for 3 hours, and transparent and 
colorless pdyurethane resin was obtained. 

[0166] in examples l-t 1 and all the examples 1-6 of a comparison, the absorption peak 
accompanying an isocyanate radical was not accepted in IR measurement Moreover, both S 
atom contents of the examples 5 and 6 of a comparison were 1 4% to S atom content of 
examples 1-11 and the examples 1-4 of a comparison having been below limit of detection. 
[0167] Each measurement result of the urethane resin obtained in examples 1-1 1 and the 
examples 1 -6 of a comparison is shown in a table 1 and a table 2. 
(0168) 
(A table I] 
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a bora [ of 5mm 1 and • depth of 10mm after performing degassing actuation for 10 minutes 
under the reduced pressure conditions of 2.6kPa(s). Then, it was installed by the leadframe into 
the urethane system rosin constituent for optoelectric-transducer sealing agents which carried 
out casting to the moid, and the GaAJAs system Kght emitting diode which gave wire bonding was 
immersed. Next, the mold was moved to 100-degree C oven, it rescted for 3 hours, after- cure 
was performed at 120 degrees C after that for 5 hours, and the Kght emitting diode lamp of this 



[0171] The light emitting diode lamp was produced by the same approach as the application 
example 1 using the component (A) and component (B) of the example 5 of example of 



[01 72] The assessment result of the Kght emitting diode lamp obtained in the application 
example 1 and the example 1 of an application comparison is shown in a table 3. 
[0173] 
[A table 3] 



I ■ra*t»ft«Mt*4 



[0174] 

[Effect of the Invention] The urethane system resin constituent for optoelectnc-transducer 
seeing agents concerning this invention It is the urethane system resin constituent for 
optoelectric-transducer sealing agents obtained from the component (A) containing the 
compound which has an isocyanate radical, and the component (8) containing the compound 
which has hydroxy!. The aromatic series isocyanate which has the structure where an isocyanate 
radical does not Knk directly the compound which has an isocyanate radical with the benzene 
ring. Since it is considering as at least one compound chosen from the group which consists of s 
derivative of aliphatic series isocyanate, alicycle group isocyanate. and these isocyanates. there 
is little coloring, it has the outstanding heatproof and weathering stability, and a high elastic 
modulus, and hardenabiiity is good. Moreover, working life is long and excellent in workability. 
[0175] Furthermore, since the fight-emitting-^fiode lamp concerning this invention is carrying out 
reaction hardening closure using the resin constituent which consists of a component (A) 
containing at least one compound chosen from the group which consists of the aromatic-series 
isocyanate which has the structure where of an isocyanate radical does not link a light emitting 
diode with the benzene ring directly, aliphatic- series isocyanate. and alicycle group isocyanate. 
and a component (B) containing hydroxy!, it has said description, is excellent in the workability at 
the time of closure, and excellent in weathering stability. 



[Translation done.] 



[0170] The light emitting diode lamp was produced using the urethane prepotymer (A-1) and 
potyol which were used in the application example 1 example 6. Stirring mixing of an urethane 
prepoJymer (A-1) and the poh/ol waa carried out for 10 minutes by the same approach as an 
example, and it was made to dissolve in homogeneity. This bquid was slushed into the mold with 
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Abstract of JP2001 278941 

PROBLEM TO BE SOLVED: To provide a urethane resin and the composition having useful rigidity, 
reflective index and weather stability to produce a sealant for a photoelectric conversion element of a 
light emitting diode or the like, a photoelectric conversion device, a light emitting or accepting element, 
a light emitting diode (LED) lamp, and these manufacturing method. SOLUTION: The urethane resin 
composition for the sealant of the photoelectric conversion element is formed from a compound (A) 
containing an isoyanatic group and a compound (B) containing a hydroxy group. As the compound 
containing isocyanated group compound selected from among the group of aromatic iscoyanate 
bonding the isocynate group indirectly to the benzene ring, aliphatic isocyanate, alicyclic isoyanate and 
these isocyanate delivatives. 
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Ltdmmfr 1.45 tui-e* o > 

2) #7Xj£giSg (Ter) *7 5*C«it*»). 

tf^^-^-T6 o omfflm%imcm7ELtcAE& i . 

[f*;fc>g2] tB»jgS9 0%. 8 0'C£>taSM-C3 0 10 
B8. 

[ l**^ 3 ] S J^©$Wfi*< 5 0 0 p p m J^Tf * 

sci^^i-r-sis^i. 2©^m^cctaiscD^ 
vrF-c$>z>m*:imt?z>ft*m 1 7iS3<z>t,>irna>(t 

[f»3fc>15] :^ft< £fc2o©-f y->T*- 20 
■?Hb&to*&m?Z>l8& (A) it KD*->;US£W 
ir-5tt£«5£^f?T£j&# (B) i^e^c^Tts^^ 

(A) *<D^y->T^- hS*W-TSfb^*i. ( i ) 

£^#J£tf V->T*-K (ii) BStfrfi£<** 



OCN<CH,) m - 



y-r./->7*- k (iii) mmm*<) Jv^r*- 

h. tZZUiC (iv) ( i ) TbS. (iii) \.>?tifr(D#<) 
m^Bi«^. 

I5IB ( i ) TbM (iii) ©-(V->73? h^t!fef*£fc 

(ft^7 ] 2 0 *C«:*il,^-CBuiefiJ^ ( A ) iHufEJS 
# (B) £^l,fc|g<Dig^t7J8lttKan OmPa • s 
ailOOOOmPa • s fcTFr** C t S 

5 . 6 c >r n*Hci a$s<D3£it^gy^«ih#ffl ? 

[1S*JS8 ] BfTfBfS^- (A) iHMl5JS^ (B) (Djg^ 

?g^i7j)t)itts<D2fgtc^-rsa;-c<Di^raA5 

2 B$ft8Jjl± 2 0 ^raWT-C* 3 C <!: £#m <t ~?2>f%3&& 

z>ct zftmt-r&ai&m 5-8 ^-rnAHciBtg©^ 

i o ] m&B&smmfr y -f v f r*- k 
^Tta-«^ [ i ] 

Htl ] 




(CH^NCO 



ti] 



[SC [ I] id, n«*ft^ftai&CCl~5<Dg&£ 

*r] ■cssn-5^SBt^y-rv'>T*- h-c*^ 
[ tmm 1 1 ) mi&m#jizmm# 'Hv>r*-h 

^fJieSC [ I ] f©m. n#£&{Cl-C*£^5£fl§S3 

v~>ri- bJ?)i>'0-e>. fx(i-^v>- 40 

T^-h-1. 1 ^<>-fe*>, 4. 4' -J^-Y 

h-3. 5, 5-h'^fJl'-3--fyS/7th>? : ;l' 

T -5 HtsKH 5 fcl2iS©7tm^^T^±t*ffl -5 U $ >m 

(i*^ i 3 ) ftufet k v*ris)vm*m-?z>it&foi* 

C££#§fc£-f -£>f»#JI5~ 1 2<Dt>-rtlAHCfBiS<7?^ 50 



1 0 p p mtTFr* £-T ^.sf^ 1 

mim i 5 ] s?{t^©*'7 xk^ssa^jjc < t i> 

ttm&l. 45-1. 8 0-C$>Z>tt$:%i®.t-?*>%m 

[l*4cJll 7] iM©*-*>7-?7>7 - 4ffll,> 
/c-y->>- f > -5 x if -5-T6 00 B#HMSi^«: 
iSJ/SOfcA E* s 1 . 5«T. 

ta^jss 90%. so 'c©tis^-c 300 mm<nm&<D 

AE*si. 5t(T. 
SHH^©«W«3W5 0 0 p p mfcTF. 



< 3 > 

3 

TJl/# V ^JUS^^S** 1 0 p p mJilT-C£> 5Ci 

znmt-r sta^s. i 6©<,»-rna»«:iB«©7fcs^ 
[iijsii i 8 3 itmg&m?-*. J ys/r*- hs<& 

***ft£«***rr<5lSfl- (A) tt Fa+^Wg* 

wrs<b«««d4rrsfiKA <b> £*>6fcs8fBiiifiS 
ircg*bit±LTf#6tts#s^&3$s-c2>oT. mrie 
jjgg. (a) tf©-fyfT*- hS^W-ri-ft^* 1 

( i ) (,»-r*a©-ry^r*- hS£>-<>-fe*>88«:iijf£L/ 
^c^@*wr4i?#is*'J^y->r^- h. (ii) hi io 

Jtft&tfD -fV>7* - K (iii) ISaH&J<y-fVi'T 
k nceO'Kl (iv) ( i ) 7!jS (iii) C>-r*l*>© 

*'Hv>7*-h ©si ag#*p 6 & * s?*> h m\z*xtcp 

[ mam 2 o ] * -f * - f -c* s 

s»^?^ i 9 {ciBt8©*m^8s^a. 
[m*Ji2i] -Yy^r^-hS^wr^fb^^^s 

frrsjaa (b) i^e^^^flgas^i^tini^JSJc^b 

3R««l©l«ft*tt-C*->r. HUlB^ (A) 4>©-fVf 
r*- H§Wt5<b^«*i. ( i ) ci-r*a©wy->r 

#my->T*-K (ii) nZSfimX'JJVi-'TZ— 
k <i11) jnWUR#!;-fVi'7*-k tt&VCC (i 
v) ( i ) TiS. (iii) t,»-r*l#>©# •) y->T*- h© 

t*4Ct £*3M» £ -T S#«Bft* : ?*t±*MI$ U f > 30 
3MSIBt©S3:§:£i£. 

[13*312 2 ] fcflSBftJtff *. -f V W*- hS* 
Wr^^b^^^-r^fiX^ (A) itFn+i/;H4 

m-rzit&vi'Z-sm-rzmft (b) i^e^s^flffflffi 

r. fjifi^ (a) cp©-Yv>r^- hS^wr^b^ 
( i ) u-rno-(v->7* - hgfc >sa«: 
ills b & <, >«fc»£Wf S7?#&* ■>» -( y •> r * - > . 

(ii) BSJ!fii£* , ;-<y->7*--K (iii) 8§SI;6£*'J 
-fy->T*-K &6C«C (iv) ( i ) T]M (iii) 40 

C t ZftWliL? Sif3RJS2 2 {CsB«©**^g^a 

©iiiii^s. 

[««©»«* 50 
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[000 1] 

©fflj^*}J;0 ; ^n6©^^«:KT^. 3 6CtS*L< 
[000 2] 

[fie*©8rtfi] y-r*-F. h7^x^, ic 
(c«*vc m&^x h**m>©*sB.m*r*i. 

[0 00 3 ] iOfeW^Wfef-f^-F (LED) ^ci'© 
^^T-©i*±tti L-C«« a ) b ) Jfe^tt. 

c ) warn, d ) mm*s<i:Mm&. e > «m«9us. 

f ) e ) iStllo D att. h ) *aa*9©4$&tfig« 
-C*2>„ CtiS-C. LEDfl:i'©^f^OSll:ttil/ 

^S*fliiliE{tJfiJ<!:li!{b{Sji?fiJ<i:gtSS'l ; &^WrSi^+ 

y-ji/FM. tf^y x y-;uSMt?©x#+^fli. & 
■SOtesf-JU h ^ y x ;l/3?©y^'7 ? ?S 

n. S{bS"Ji L/T«. &*~-*-tf-t Fay ^l* 
y^^^+l^t Fay i*f h7tKD7^* 

£JKl£S-a-C?# i'M^Bg. C©ffetcr 5 
^©S^b^^fflt^c^^^Mihffli^^ ^>«ifli 

[0004] A yJ/T*- F{b^5<b?Stt*^{b 

^BJSrffl t >/cSl£S© LED ©t*±M* s *0 6 ft r I > 4 . 

x. «. t?#^ ^ * - ;K t^m^x. mWiWk **-Mt 
■&&frt>mxtiicpt£ < t h— mwt&fat * 'J ■< y -> 
r*- h-fb^<t*^tf?gt^5©s^(*-c#t±$n-cnc 

y^r*- h-fb^Biiy^^y hS£^rrs-(y->T* 
f^Hb^Ji ^WT^.?KW©S^-C^±3 

-c^i, a S^tctti. 3-^ (JvisTi- hy^-;u) ^ 



>t?>£4-jOl/*77'h^^l/-3. 6-v^T-l. 
8 - * 9 Z > V * * - i\> 1 3 HX& 6 tl 3 HSM tfr 

itit®fli«:i*3£E § it x tji s i^tt^iig €> *o e. nr (, > 

[000 5] 

*>. ^■;3>®B§{igWc#TS«5g&£{c&9. *8Bi 

3. — — flWCLEDCDffc^T^Jttittft- 
ik-OBt-^ft^itf+i'tSfflikt. ®Bi£ 1 0~2 0B$ 

jgtttC&SSx.. S!fbB$|yi£$gjHf3i*ft:*&^-CW:. Slc> 

mft£tf*&. 3 6fc. Sit:&<Dl£fbJR*§#*i* < . m. 
if (CigC •£.*:«>. S<b»c^7 y ^A^teOf^Ci 

e D*^±rs^tcas*5^to^i.^©pgia.**5 20 

[000 6] g/c. (^f ) Ti> M U- h£ffl 

(.^c^BiiffifiS^-Cli. y-jm$& (>£) T?<)>\>&x- 

tiSlfctf 2 ffi§X$> K> . L E Dffltt±t*£ U-CtiX^W 
fc-S. £/c. ©e>n/c^flg©SSf^*5J:b^<S 

[000 7] 56tC. -<VisT*-\-\\L-&tot.ttni<C 
B6ll4^Wf Sr§t47K^b^^6J#e>n€. fL-^vS 

-rS/c4t>W!££5El4{C#9 . LEDjbL/ctS^. HEE© 
EfttPtCf*C\ LED7>-7-ctHc^ffl$nSiBMSP{4^SS 

{bsn. n{bu^-rt-^ic^«(S]*i*-5„ 

[000 8] *f£BJ{3:. JrfZ©«fc ^tfefc&ffifCf*^ 
(LED) 7>7\ RO'-£-CDKi§7*f££!§« 

[000 9] 

[i*s£)Sifct--sfc*©3M8] -r^^. W 

TCD ( 1 ) nm (2 4) ©*><D-CifcS. 

< 1 > 1 ) <?&ytm<Ddm*m<<>xmz.Ltcm 
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2 ) ^iS^fiS (Tg) *575 'CJW±-C* 0 . 

3) *-^>7-^7>^ffll l *t»t'f>')s 
■tf+>-5r--C600 BtfklffSJ^^tCjBJS LfcAEiM. 

5 jstf. -c4>-53fem^^^±«ffl ^uf >3MUira. 

< 2 > tB*tSS 9 0%. 8 0 -C<DtI?a^-C 3 0 0 B$R8 
jlilftOA E 1 . 5 felTT* 6 < i >iatg©^^^ 

m*&±Mm ■> u * >^«JBi. 

< 3 > S STOtWt* 5 5 0 0 p p mfcTF-C A & < 1 

< 4 > T 'J ^SH-fO^Wl* 1 lOppm «TT 

[0010] <5> i!>*<it2-5©YVV7*-h 
S£W-rS{b^t&£#W-r£l£# (A) 4bFo*J/A 

zit&mzsm-r z>is.ft (b) 

^fcJS-f-ititttffl 9 u * >^^Bi«JS«J-C *->T. M S2 
gJE^ (A) 4KD^Vi/T*- hS^-r^lb^J^ 
( i ) <,>-r*a©-T./ hg&^>-fe*>3SK:iI*£L- 
fcl>#££W-r*3?#8itf U -f Vi/T*- K (ii> fll 

BfiBitf'j'fvfT*- k (iii) yfr 

^- h. fihUiC (iv) ( i ) 7bS (iii) l>fhA><9 

<t4> i ^(Dit^x&zft^&mi-mitvsmv i> 
<6 >Buia-c wr*- hS^wrsYb^*sMie 

( i ) 7!)S (iii) ©-fV^U- 

<7> 2 O'CCCifcJ^-Ciiirsej&a- (A) imrse^s^ 
( B ) Zig-£Utcf£(Di&^tmteg.& 10mPa-sa 
JhlOOOOmPa • saTT*5< 5 >. <6 >t^T 

< 8 > 8912^53- ( a ) tmnmn < b > ©«^a©« 
k*i . m-svfflte&tD 2 ®icm? i, & xomrsvfi 2 

W±2 0^raJWT-C&-5.< 5 >7bm< 7 XD^-finfrlC 

< 9 > mte-/ y>r*- hs^w-r zik-svufi&mss. 

f >^Bi^S«5o 

< 1 0 > Bufe^^^:si^«?* >j v i^r^ - h ^tib 
HttSC [ 1 ] 

[0 0 1 1 ] 
Ub2] 



<5) 
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(CH^NCO 



[I] 



[* 1 1 ] *. m. nii-e-n-enainci ^svmuz 



[ooi2] < i i > muzmssmm* v a vs/t 
satsas^ -f v s/r * - h -c* * < 1 o > kisss©*^ 

< i 2 > h?ib v ->r * - h S£#*r-r s^^bjas^ 

4V*s71- V ^-.M/'O-tf >. fc'X (l--fV'>T^-h 
-1. 1 -J^^Jl/) ^>-bf>. 4, 4' -WV>T 

3. 5, 5 - h >)jt9-fr- V**^!? 

gf*><biatfft.2.4>&< it iars>s<5>{ciet£©?i£ 

< i 3 > mrist k a*^jug*w-r •&{b^8j#4>ft < 

<h4>2-3©fc h'a+^S*WrS{t^5-e&-5><5 > 

<14> milB^< i*>2o<Dt KP + i^g^Wr 
■&fb^BJf<DT.»l/27 y^lIWMS* 1 0 p p mia 
t-c*£< 1 2 >, < 1 3 >©t^m*»KI2i8<D^m^ 

< 1 5 > W.mk<Diiv A&®UJ3.Vpfj: <tb7 5'C 
-C£>£<5>~<14 >©t,>r*i*>K:fa$s©:ftm^£j£ 

< 1 6 > g?{bf£<D-v y -5 h.itm<D d i&CC J; £/SSr3?# 
1. 4 5-1. 80-C*5<5>-<15>©l,>fto 

K:feiS<D*^8y?ST-i*±#ffl ■> u * >X WJffiiaticft!. 
<17> @E{t^©*-*>r-i7 7>-7 , ?rffli,^c-^> 

A E ifi 1 . 5 tJT. *B*tSK9 0%. 8 0 'CCDtia^-C 
3 0 0 ^roUHllflOA E # 1 . 5 S 

*5oopp mttT. >)&mm*<D-£mm& 1 o 

p p mfeTF"C£>£< 5 >. < 1 6 ><Dt»-rn*^ClBiS© 

[0013] < 1 8 > -f V->T*- 

hg£W-f £{b^£^W-fSl&# (A) it Kn+v 
JUg£WlT Sft^!5;tWT5ai» (B) <h*>6&&t§i 

-c. mrtsfiJE^ (a) tfo-r vs/T*-has**r*<t^ 
( i ) i>rno-fyf7*- h»*>^>-fe'>^(ci[ 

eL4l^MtT55?f 'J V>7*- h . (i 
i) 8tJ»i£*li -T V->T*- K (iii) MUi^'Hy 
i^T*- h. (iv) ( i ) (iii) l>r<l 



< 1 9> ^7fe*fc«S7fe^-7--C*S 

< i 8 >«cieis©3£^&£K„ 

<2 0> ^m^&^T-Aiffetf; K-CS>^.< 1 9 

io >5cieis©^^^a. 

[00 14] <21> ^V>7^- hS£WTS<b& 
W&SmS Z>f&9t (A) it Ka+S^Ug^Wr-Mb^- 
Z&Lft (B) &4»&&&W]^ti»l*J)imK 

lo^b s s c <t <t -r s xn&wm*n±ttm o 

Uf>SiJS©S!@^S-C*ot. MISfiE^- ( A ) *P<D 

Av^T*-vmtt-$hVcgmifi. ( i ) ^-rtKDj 

Jf&m* 'J W V S/T * - h . ( ii ) JJi&fiKtf V -f V ~>T 
*-K (iii) Hmm#') -(VisT*-l-, 
20 (iv) ( i ) JbM (iii) l>fnW)-rv>7^- 
h©gtg#*>6&SS¥*>e>jItf*ifc^fr< <!: & 1 ~o<Dil 

[00 15]<2 2> -fV->7^- 

h»£W-r-Mbi^*^frr£j&» (a) itKa*-> 

Ag£WT£<b^5£#WT£*K# (B) i^6^cS«t 

flifflfiS^-cjsic»^b^±-r ^7fem^^a©i^^-c 

feot, BUie^53- (A) ty<D4 Vi'T*- 

■fb^W, ( i ) ^-TtiOA VUT*- hS4>-<>-fe'> 

30 micmjgLtt^m&zmTz^m* v a v->t*- 

h. (ii) mHWi**) 4VisT*~ K (iii) BiiSSl 
sHy-^y^r^-h. (iv) ( i ) TbM (ii 

i) t>-rn^©^»j wv->t*- KD^<**>e.)S-5.af 

< 2 3 > 36«Seft*^»K * fcttft**-T--C* S < 

2 2 >cc?ei8®7fes^^a©i3^is. 

<2 4> f^^M^-f^ - h't*5<2 3 
40 [0016] 

[0017] [ ^m^^Ttt±ttffi fUf >»«BB ] 

**wo*«ctt«^a±»ffl $ l- * 

1. 4 5fcJ±-C&9. 

2 ) (T g ) #7 5 'CJ^±-C$> 0 . 

50 3 ) ^7-^">r-i'-7>7'^:fflt^cD->">-f -f >^ * 



(6) 



[0018] caatweaw^ittH-j is*>mmm 

4) tmm&9 0%. 8 o °c(Dtisgr 3 o o mrawk 

5) SJKWSlri^S 0 0 ppmHTr»6Ci# 
»c»Sbc>. ccDjtl^MTSiWi^ u^>^tS 10 
Attire* *)&Jgm* cd^WS^ IOpp mfcTFca* 

[0 02 0] *»?B©3lHraaft* J F«Jt»ffl , 5 f>* 

2>it&&&&mT2>0ift (A) it Fo + ^HWT 
aft£»**rr*«# <B> i^6tt**>©T*D, 
8WB«E» (A) t£<0<<VisT*-vm*m?Z>tt&to 
( i ) t»-r*i©-f VfT*- hS4>^>*tz>S8CCii: 

i) WBRK^'J V2^r*- K (ill) MBtK4?<My 20 
2/T*- K *6WC (iv) ( i ) (iii) l^Tti * 



OCN(CH 2 ) m - 



[SC [ I ] m. nte-en-eftlEfelLCC 1 -5oim^ 

IBS [ I ] *CDm, n*Ji t>«c 1 r*4^«iaiilWR^ 30 

[0 02 8] hX«d*T&fb^4k# 
tsJvtsTi- *M^>^>, tx (l-^yi/7t 
h - K 1 -i/y^Jb) ^>-fe'>, 4. 4' -^^y^> 

f--sx5/*n^*5'A>y i --fvisTi* h - 

3, 5. 5 - h IM^I/- 3 - JVfTi* b J 7 frls 9 

[0 02 9] HuSBb K n*S^US**rr£fb^*y>tt 40 
[0 0 3 0] SusB4>fc< i *>2oCDt Kn^>;Ug£W 

[oo3i] *mi<Dftnm&&mz3tn%Ltsm*z* 
^yi/r*-h**wr*{fc^ft*^w-rsa8» (a) 
it KD*^***r*^k^«*ft*r*flc» (B) 
i^^ttsffljat^fflci-cBefbaihLrsens**^ 

ftiS!Br*0. BTEfiE^ (A) *<D-f yi/7*->»* 50 



2 00 1 -278 94 1 
10 

1 ] mzjvisr*- bmim-rzit&m&m 

nm (iii) ©^yW*U- h^ttttSfcte 

2 ] £/c2 O'CCC^CiTBulB^ (A) ig?IB 
) *iB^Ofcl^«^»a8ttfl^ 1 0 m P a • 
0 0 0 OmPa • s«T"C*^CiW$l 



[0 02 
13 ( i ) 

[0 0 2 
fifcfr (B 
s«±l 

[0 02 3 ] fulfil (A) tmMft&ft ( B) <D»^« 

[0024] mria>r y w*- h»**rr*-fb^»#* 

[0 0 2 5 ] BUlB^3SS»§^^ y V VT*- h#T 
SB-UK [ I ] 
[0026] 
[*b3] 




(CH^NCO 



[I] 



*T*ft^»a* ( i ) c»r*wD-f yw*- hSfe-o 
«>«ecKMFOfti»«tt«wr«9nHK#y -f yw* 
-K (ii) rei»jR#';-ry^r*-h. (iii) flis 

R^^y^7*-h. ttW«C (iv) (i)TbM(ii 
i) C»-rtl3MD#U -fyS/7*- KO»3K*^e>«c4» 

[0 0 3 2 ] Tt^M^iltlt 

[0 0 3 3 ] *«W«C«l*6ti**»^ft*^#f±Wffl 

jv?sT*-hm&m-?2>it&V9&^m-rzj8ft (a) 

it KD*i^S£^WT£j£# (B) tfrhte*). f& 

a (a) (B) tiia^TScitCcfc^rwen 
£*><D-c#>£ e (B) tt#y*-ji*ft*L 

rfco. (A) . fifo (B) ©c^rn«c4i^rfc* 

[0 0 34] «t. fc^tfcfc^fSittttB* u * >»« 

(LED) 5>7\ *©«Jt^ftccoi»r*««jccSiw 

[00 3 5 ] [ #»a8SWSt±»fl§ * U * >xwn« 

IMJffiMa. -f yi/T*-h»**T*ft^«i**«r 
5fiR» (A) it KO*S/il4K**r*fk-&**S*-r 
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zr&ft (B) tfphUZ. 

[0036] >f vs/r *- hs**tr sft^»*#*T 

(B) iflMB^Jttt. (A) 4«<3E>-fV^T* 

-hg£j£# (B) *P<Dt Ku*^l/*i©*JW:b (N 
CO/OHtt) 3WMT0. 5-2. 5<tftS<fc^CCffi^ 
U 0. 6-1. 8 4fc*«fc9CCT*<D#»SO< h 
0. 8-1. 3£fc*«*9ec«^rs<D*JJ:»)#*l, 

[0 03 7] *«WCC«4*«C88R-f«±»ffl O ^ $ 10 

*©*/^*R»HJK3Wff* L< R4>tt< <h*>7 5 # C. $ 

< i*>9 o-cr^^ci^s^ui^ ^7t^-r^--K 
(led) *»±r**^tt^/^xiE»iaa«j«c*«^ 

SlKO±P£{*2 0 0 •CUKr**. ^/^^(E^ffllS*s^ 

<fc0f6]±L/. ML/cM^t-F (LED) 7>7* 20 
<DmtK\ii>ft±-?Z><D~C!if£ L/C*. 

•?l/f>*»flSBf^y>A(Dd» (5 8 7. 6n 
m) «C£*Ji*r*rt*»*0<ttl. 45-1. 8 0t* 

0, <fcD#£0<ttl. 46-1. 75T&D, 
*1/<«1. 4 8-1. 7 0r*4C£#a*OC>. «B 

4 5-1. 8 0(DffiBtC&££7fc<DBX9UJl 

a&m <t a *r*©«fi«c»tt <t ^ > * cc «n & <ov » 
ilk 

[0 039] *-d^r-*^>:/*flJc>TiJ-> 30 

^W>^*1f:>f->-£6 0 0^BUHWaCC»JSl/fcA 
E#l. 5felT-C*SC4^»*U<. 1. 2 61T**JE 
*C»*0<. 1. 0ttT##K:#*Ll,>. AE^l. 5 

[0040] ta*fig^9 0 8 0 'co)iair 300 

WaWIg(DAE^ 1 . 5aTt»iCi*«»*l/< . 40 

1. 2£JT#jecc#*L< . 1. 0«T*s«Ftc»*O 

9 0"C. 8 0%RH©gfefrTr6 0 0B*P B lJg«a© 

1. 2«T. ftt»*U<Bl. 0filTr*4<D^a* 
IA> 0 AE#1. 5 £iS;L££l^HrCJ&fcI l/fllitai'O 

tt^*>ti4©r»*l/<«Ct^. fiiAE^l. 5fcTF 
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[004 1 ] »JSB»*OSJIH*©dW*W5 OOppm 
aTTft^CiWiK, 3 0 0 p pmJIUTOTECCtf 
*L<, 1 00 ppm«TaW»«:»* SJSWD* 
fi^500ppm<i:0^ilt^ 4 BtE, X9MR9a>J{Et 

[0042] a^4>CDT^^7 u^j^T-o^rsi*. 

1 0 p p mfetTJWff * 0< . 5 p p mfelT^MCC»$ L 
<> 3 p pm«T>W$Cdff*lt>. TW)&£f8fc<D 
^mm&l 0 p pm<tO^St^jimB$tC^^>«:j:^ 

7Ji>#y^j£#<o*&»* iopp 

mtlTit^Cir. (A) t (B) <D«£J»W 
WJLED tt jfc 1 5 > t U/c £ * <DW«3cS 
[0 04 3] <J&fr (A) >**l8tCfitfflT4«E^ 

(a) ecdwstis^v^r*- h»**-r*{b^«i<k 

( i ) -f yw*- h*^>Hr>IB6CBi[teL/ttt^ja 

mr& : x&SMvi'T*-b. (ID mm-tvi'T 
h. (in) iwwu-f ys/r*- h. dv) -ene> 
<Wl^-fyt/r*-h*tett-f ys/r^u- h. 

-K tr^U? Kc&*4>#y -fyfT*— hQllVttV 
[0 044] C©*-Cfe»^0C2<lfei±>f vur*- 

i»«j6*wrs5»tR*y-/y^r*-h. nisiK^u 

«**©^y5/T5c *;^>f^F, ^uh> 

-)l/h^>. Wl/^hft 

fl^5WI-f ys/T*- h»«M-*#y-f yt'T*- H 

^<fcSJ£S-&*c<bCCJ:0f#e>ti/c-fy^r*-h» 
^WT5^l/^>7'l/4< I Jv-fW$l^ 0 « 

[004 5] (-fyj/r*-h»**r*<fc««i <-<y 

^>T^- h) ) JSR# (A) «C«C»*-f yj/T*- HS€ 
Lttt4»*irr*5MMR-fy^T*--h. BUWR-fy 
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[0 04 6 ] :fc£fe9J<7X A VisT*- hS#^>-fef>3a ^ *fr*s>7 C3^+^>. 1. hxf ;b 

ecitlSLttc»fllJft*W"rS5?»iK-fv^T*-h, IBM s/*n l --f 5. 5 - h y 

IK-fvfT*-K *j<feOTS«ilR-/yi/r*-h, ^w-3-^y>7tF^^>^p^> ( i p 

£><£>S^<Y y^T*- h*fcte-f y->T* U- K ^ DI). 4, 4' - ^-Y V UT i~ b - VI* 9 a^tsfo 
5 K-^O L/h>^> ( ^/Uh 7Q7r (H12MDI) , 1, 3 -^AV^V* 

fcf^U^ htttf©-/y^T*- h<Dgtz»#3H> ;^^D^t>(m-H6XDI), 1. 

-fy*/7*- h«3fc*$U*>:/U#y^-**flH>£ i/7thy^>^O^t> (p-H6XD I ) > 1 

cir, *HW«BL f¥*tt*««U 3 6«cW««3Ett -^v^r*h-i 3 --fvs/7*h-*** 

£tti^r&C<t#"C£& 0 UW^JrV-ls. 1 -AVtsT"? b~ 1 -y*Jl/-4 - 
[0 04 7 ] A VUT*~ bS£W-r<Mt^B5<bOT, 10 ^ Vi/7 * b J PfrU 9 n-^*1f> % 1. 3. 5 - b U 

»K*fvw*- h%ffifflU/cJS^cc«, [0 0 5 1] ^fli^-rvv7^-hiur(t w 

©SJt«* j a<. Brao^««Btit«r*ft<ft5i 2. 5-XV>7t h^^b'i/^P [2. 

t^rw.^^. ztcs Bit. mntmcomitcx 2. n^^^>. 2. 

0. W±««fiS«JO|S^*l/t^t^^tS^*S ^n[2. 2. i]^y*>, 2. 

*«Mcrt»**«ttt>«cc*«Hr*n«. x^ut'v^p [2. 2. i]^:/*>, 2. 

TKl^^SJhffl^ W^*©^ W7 VUTir hx^Ufc^>*ta [2. 2. 1 ] ^y**>. 

hS£W"<r£J$# (A) <hl>T, -Tyi'T^-hS 2. 5-^^W7th^ab';l/tf^D[2. 2. 
^«(ctttt0te***to5?«R-fv^r*-h* 2. 6-^v^7th^ot^>f 

flffflortici. 20 a [2. 2. l]<^y**>. 2. 5-^Vi/7tF^ 

[0 04 8 ] ^ VS/T*- hS#^>iz>igKg|£U# ^;UhfS^a[2. 2. 1 ] ^£>. 2, 

tMMteWT*. -fV^T*-HI*1ir*<td«l 5/7tFmtV^o [2. 2. 1 3 ^y*£>. 2. 

( i ) ilttt. «*tt. 1. 3-^UV^T^h^ 5-Wvt/7th^>^Hff^P [2. 2. 1]^ 
^Jl/)<>-b'> (m-XDI) , 1. 4-S*(*fVS/r 2, 6 -i/-/ VU7T t'OPfrVi'* a 

th^W)^>t'>(p-XDl), 1. 3-fcT* [2. 2. l]^y*>, 2--/V>7th^^-5 

( 1 -JVisT^b- 1. 1 -5»*Jl/> ^>*fe*> (m - Yy^>7t hx^b'V^P [2. 2. 1 ] ^y*£ 
-TMXDI). 1. (l-YV>'7th- 2-^V^7th^^-6-^V^7thi^^ 

1, -Ot'Xp-TMXDI), 1- tZtsZV [2. 2. l]-^:/*>, 2--fV^T^h^ 
>(V^7th^W-3 - (l->(Vy7th-l, 1 ^-S-^V^th^bV^P [2. 2. 1] 
->M^;U) -c>-fef>, 1 -AVisT^ 30 ^y*£>. 2 - A bM^fo- 6 - A V*s7i~ b 

( 1 -A VisTi- b - 1 . 1 ^>-fe'>, ^;l/t*/^P [2. 2. l]^y*£>, 2 -A Vis 7 

1. 4-i? (>fV^7thiW) ^>-fz>gW*tf 6 th^f^-5-^y^7th^>^^^^P [2. 

ft£ e 2. l]*^y'#>, 2->fV^7th^f^-6-^y 

[0 0 4 9 ] mtmA V->T*- b (ii) OtlJ, fflz. isTT fO*JWU9a [2 . 2. 1 ] ^y*£>. 2 

l. 5-^^y^7th^>^>, 1. 6-isA*S - Y y y7t h x f ^ - 5 - ^ y t F 7'P tVI. t'y 

^TtKWXHDI), 1, 4-zsAVzsTTb *a[2. 2. l]^y**>. 2-^fyV7thxW 

^>*>, l. 6 - v^y->T^ h - 3. 5, 5-h»; -6 ->f yi^r^hy'obvu^^^a [2. 2. i]^ 

^Jl/-\*i>->. 1, 6 -*JAVl*7lr b - 3, 3, 5 2 - A V lsT~f b xe^U- 5 - A y V7t h y 

- h !M*;l/-^*-!J->. 1. 12-y>f7y7thFf ^;UtT^^a[2. 2. 1 ] ^y*£>> 2--fyS/7t 
*7>, 1. 8-vVyy7th-4-^y>7tMf 40 hxf^- 6 - Yyi/7t h^f ;^y^P [2. 2. 

;l/;**£>. 1. 3. 6- b'JAVisTi-b^*^. 1 ] ^y*£>, 2 - ^ y v'T ^ h x^;b- 5 - A J ls7 

1. 6. ll-F'Hv^tF^f^WWe th^>f;l/bV^a [2. 2. 1 ] <^y*£>. 2 - 

[0 05 0] BSSSiMyi'r*- h (iii) ilt«, [2. 2. 1 ] ^y**>. 2-^y^>T^ h^ab';U- 
*«SacC»«^«ISCBSai«e-Yy*>T*- h^#Cf 5-^yy7th^by^D [2. 2. 1 ] 

»«KaB«iS^yVT*- HUrtt. «it«. l. 2 - Y y y 7 1 h 7'P b> - 6 - V y 7 1 FT'f 

Z-isAV^Tj-b-S-J^^^Zu^^is^ l, ;Utf^^a [2. 2. 1 ] "\?*£>, 2-^y^T^h 

3-iy^y^r^h-2-^^^v^n-\^-^> > 1, y*a 5 - >f y ->T^ h^>^;ut^^>^ n [2. 

hiy^a^+-9">, 1. 4 - W 7 ^> 2. l]^y*^> v 2 - A VisT* b Vu bJU- 6 - A 
T1~ bS* foist? U^*D->* 1. 3 -i/'/y^t h 50 yy7th^>Wby^P [2. 2. 1 ] ^7'Z>. 
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2 - 4 y>7t b 5-4 VlsTir h^>*^ b 

[2. 2. i ] ^y*£>> 2-4 vuri" bs** 
)l-6-4 VisT* K^>^^tr^^a [2. 2. 1] 

[0052] 5. S-i/^V^Tth^^l'^^a 
[2. 2. 2] *y-£>. 6, 

;btr->^n [2. 2. 2] *^*>, 2--rv->T^h 
y^A>- 5 - -fVJ'T* h iW^i'a [ 2. 2. 
2] *^£>, 2--/V^7t h^^^-6->fV^7 
thx^l/t^^d [2. 2. 2] *y-£>, 2, 5- 10 
hx^jUt'i/^a [ 2. 2. 2]*££ 
2, 6-^>(V'>rtH^l/^>^a[2. 2. 
2]***>> 2. 5 -*s4V*sTlr b'fUYZfrVis* 
D [2. 2. 2] 2. b y * 

ab';ltV^o [2. 2. 2]*^*>. 2, 5-^-T 
VlsTi- b7*)l>Zis?U [2. 2. 2]*y*£>. 

2. B-^-fvi'y*' h^^^tr^^o [ 2. 2. 2] 
2. 5 -y^y^rt h^>^^tr^>^a 

[2. 2. 2] 2. 6-t*-f VfT* 

^;U^>^a [2. 2. 2] 20 
[0053 ] 3. 8 -S^ VisTTbjtW'b V v^O 
[5. 2. 1. 0 2 5 ]f : ^>, 3. 9-5/-fVf7* 
hy^;l/ b VisfU [ 5. 2. 1, 0 2 - 6 ] f r ^7>, 
4. 8-^>fV'>7tF^^Mj'>^0 [5, 2, 
1. 0 l -*]-r*7>. 4. 9 -*s4VZsTl m bJf-fcb 

[5. 2, 1 . 0 2 ' 6 ] r^>, 
[0054] 3-^fV'>7tFy^-8-fVi/7t 
b3.*fcb*)U#u [5, 2. 1, 0 2 - 6 ] r r ^7>, 3 

*a [5, 2. 1. 0 1 ' 6 ] f^A 4 -AVfT-T b 30 
yf;l/-8-^V^7thx^;l'h^>^D [5, 2, 
1, 0 J - 6 ]r^7>, A-JVUTi* b^^)^-9-4 
y>7thxf;l/h'J'>^a [5, 2. 1. O 26 ]^ 

[005 5] 3. 8-y^7^7thx^h'Jy^P 
[5. 2, 1, 0 2 - 5 ]t = ^7>. 3, 9 -y>(yy7t 
hx^h»;^>^a [5, 2, l, o 1 - 6 ] f*>, 
4. 8-*y^V*>7t hx^bh yy^a [5, 2, 
1, 0'**] ^*7>. 4, 9 -i*-f Vl/Tlr hx^;Uh 

»;->^a[5. 2. 1, o 2 - 6 ] 3, 40 

Vi/T^ h^PfcVUh »;->^a [5. 2. 1, o 2 - 6 ] 
*r*7> v 3. 9-y^Vv7t hy'Dt^F'Jy^a 
[5, 2. 1. 0 2 - 5 ]ir*7>> 4, 8-y>fyy7t 
by'utilb 'Jy^D [5. 2. 1. 0 2 • 5 ] 
4, 9-^-Yy^T^- hy'abVU h l/S^a [5. 2, 
1. 0 2 - 6 ] f^>. 

[0 056] 3. 8"^^Vy7th^;l,h';y^D 
[5. 2. 1. 0 2 6 ]7 r ^>, 3. 9-^>fVy7t 
h^h'Jy^a [5, 2. 1. 0 2 - 6 ]f r ^>, 
4, 8-^^V'>7th^;H> l Jy^a [5. .2. 50 
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1. 0 2 *]-r#>* 4, 9 -i/JVisTi- b^^^b 
»^>*a [5. 2. 1. 0»-*] 3, 8-W 

yy7th^>f;Uh'J'>^D [5, 2, 1, 0 26 ] 
r*7>. 3. 9-^^V5/7th^>^h'JV^P 
[5, 2, 1. 0 2 *] :r*7>, 4, 8-^^y^T^ 
h^>*;Uh Vzsfa [5. 2, 1. O'-'lf^X 
4, 9-yWv7t h^yf^h'Jy^a [5. 2. 
1. 0 2 '] 

[0057] 3. 7 -^-fvfr*- hy^fcf^a 

[4, 3. O 16 ] 3. 8-^-<y^T^h^ 

^;bb->*a [4, 3. O 1 '] y^*>, 4. 7 -is 4 
VisTi- hji*JW£f*B [4. 3, 0 1 - 6 ] y^>. 
4. 8-^^yi^T^ M^UtT5/*n [ 4. 3, 0 
»••] 3 -4Vts7i- b J 3-^-7 -4VisT 

thifJ^y^P [4. 3, 0**] y*>. 3-4 
yy7t bS^fr- 8 --/VV7t hl^fyi'P 

[4, 3. o ie ] y^>, 4--ryy7th^^;i/- 
7->fVy7thx^l/ty^P [4, 3, 0 1 *] -/ 
4-^Vy7th^^-8-^yy7thxf 
>\,\Zis2U [4. 3, 0 1 - 6 ] 

[0 05 8 ] 3. 7 -*>-T 

[4, 3. 0 l ft ] y^>. 3, 
^;UtTSy^P [4. 3. 0 16 ] 
VtsTi- b -x^l/tr^a [4, 
4, 8-i^ 

y^>. 3, 



Fxfibb'y^P 
8-i/-rvy7thx 
y^>. 4. 7-5^ 
3, 0 1 - 6 ] s1->. 
hx^l/b'y^P [4. 3, 0 
7 yy7t h7'of;l/t'V^ 



n [4. 3. 0 1 -*] 
y'nbOi/tfix^n [4. 3. 



3, s-sz-fv^r^h 
o 1 - 5 ] y^>, 4. 7- 
[4. 3. o 1 - 6 ] y 
4, 8 -i/4Vi/T-r hyab';I/tfy^a [4, 

3, o 1 ••] y^>, 

[0 05 9] 3, 7-y-{yy7th^b'y^P 
[4, 3, O 1 -*] y^~>, 3, 8-yVyy7th-/ 
^;UtT5y^P [4, 3, 0 16 ] Si-> % 4, 1 -is4 
yy7tF^?^y^a [4, 3. 0 16 ]y^>. 

4, 8-J/^y^7t h^f^b'y^P [4, 3, 0 
*••] y^>. 3. 7 
o [4. 3, 0 1 **] y^>> 3. 
^>^t J V^D [4, 3. o 1 **] y^>. 
V4 



isr-r b 

4, 7 - 

n [4, 3. o l - ft ] y 
h^o^^t'fy^n [4, 



4, 8 -i/4Vzs 

3. o 1 *] y^->. 

[0060] 2-^yy7th^?^-3-^7y7t 
hy'PbVU- 5 -4VUTT hy ^-^t'^^a [2. 
2. i]^y*^>. 2--<v^7th^f;i/-3-^y 

y7th7'Pb>- 6 -4V*sT-f b 

[2. 2. i]-^y*^>, hy^;u-2 
-4vzs7i- b y'atvu- 5 - 4 yy7t h y 

[2. 2. i]^y*>. 2-^vy7th^fJi/ 
-2 --/yy7t --f visTi- hy^;u 
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fc^y-P [2. 2. 1 ] ^7'Z>. 
[0 06 1] 2 -A V*sT+ F^^l/-3 - 4V*sT*T 
FyDt^-S-'/V^TtFx^l/b^^P [2. 

2. 2--rwr^h^^^-3-^y 
i/T^" F7'ak';l/ - 6 - VisT* F x^;H^>y*u 
[2. 2. I]"v73r>, 2-^fV>'7thyf;l'-2 

£U [2. 2. l]^^£>. 2 Vi'T^h^U* 
-2 -^Vi/Tt F7'at^- 6 -4VlsT*r hx^;U 

[2. 2. 1 ] ^:7*£>3?#^tf £>n&„ 10 

[006 2] cft^cD-ry^T*- h«#a-cfflt^r^ 
<£t>u j^B«cj£ot:28«±*iB^l/t:fflc^rfcJ: 

[006 3] cn6<zMy^>7*~ bo^rk, 

<«. 1, 3 -t? (>f VtsT-t F>^10 ^>-fcf> (m 
-XDI) . 1, 4 (-fyv'T^ F^Jl/> 'O-fe* 
Xp-XDI), 1. (l->fyVTth- 

1, ^O-fe'Xm-TMXDI) , 1, 
4-trx ( 1 -^V>7t F- 1 , i-^^iO-o 
*>(p-TMXDI), 4. 4* -V>4visT± F - 20 
i/^a^5y;l/^£> (H 1 2MD I ) > 1 - -TV V 
T^h-3. 5, 5- 

a-Mr ■?>( I PD I ) , 1. 3-5^y>7 
th^^J^^D^tV (m-H6XDI) , 1, 4 
VisTi- hJ^fr^W^^y (P-H6XD 
I ) % [ I ] -Cl^n^^M^^WT 

F-C£>& 0 

[0 06 4] *t>»*L<«l. 3-^(-/V^7th 
^>if> (m-XDI), 1 . 4-ts (4 Vis 
TtF^W) Ot'Xp-XDI), 1. 3 -is 30 
(^v^r^h^^^) ->*a^*-y*> (m-H6XD 
I), 1. 4-5/ (^Vv/th^?^) V^a^U" 
XP-H6XDI) ^^o«4Wt42, 5 -^-f 
VisTl- h Jl-frVisW [2. 2. l]^:/£>. 

2, 6 -y^7^>7t h^^JUt't/^a [2. 2. I] 

[006 5] J/c Ctl^CD^KU -fV5/7*- FCDH2S 
F. *7Jb#t/-f 5 ^uh^tX ^u*>^t4#ll 40 

[0 06 6] <^V5/7*-F<J!>W6ffi> miMV^T 
*- F<D«jSffi<kur««FK:iBS3ti4*><D-C«ttc* 
2, 5 -V4 Vl/TT bSftWisZU 
[2. 2. 1] ^7Zls*5£a/*tc&2. 
y7thyf-^ty^O [2. 2. 1 ] ^:/£>T&n 
1$g3¥3 - 2 2 0 1 6 7^&*0CEK<Z>. v 

2. 5-:tecfci>V$fctt2. 6-y7^^f^^ 50 
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a [2. 2. 1 ] ^y^><bSM^'C2, 5-te<k& 
/£/c«:2, 6-^7^^^^>^n [2. 2. 
1 ] ^^^XDfiKMfl/c©^, 1 6 0°(TC*X^r> 
£SI&m0C>#j2. 2tS?K#i&3K #*y>fl:*fr<r\ S 

[006 7 ] (-fyi/7*-HI»»(vi))*»M 
T*- bit£M<DJ y>7*~ bS<D— ^*KJ£Sl±/c 

l£&c£oTf#6n£fc'^l^ F. 2o©>fV^7^-F 
S^^cD^Kec^orffen^^^^-Y s F\ 

[0 06 8 ] Wv^r^-FR^^Mftft) HWB-f 

n^, #y^y^r*-hcc*^7-/>a^y^^A, 
/7»;^A«(Dr^/7«;^j|j<ott[*«aii/. 20-150 

W 5 Fr**i«* h';7;^^7^>^Miii 
1 5 0-2 2 o a crJSfST^c<hccct^r^^ 

[006 9] (^Vy7*-H^S')U^>^U^ , J 

iiufB^U*>y"b# V v-<DIJ3MCtffi^6ft£fc: KP + 
^a*WT5<t^«96i, l^-fvyr^- b <fc#y 

t-^?<Dt Fn*^U£*W^Sffc^<t^6»e>tt 

[0 0 7 0 ] *I6?B-Cttffl3nib Fa+i/JH**T 

y->T*~ F£&l£t"£fc: Fn + ^S^-T-Mb^ 
[0 07 i]# y *-;u<b L-c«th®Wfi^S<D^fll 
y*-ju*>«j*y F#y*-^k *si^i#y 

[0 07 2 ] cfc 0S(*»(C«l:k«W(fi^«<O^fBT^ 
lt«xf i/>^ y (EG) , ^x^-u 
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>y;n-;i/ (DEG) . yoti/>y;3-A (P 
G) . ^OfU>^'j3Hl (DPG) , 1. 3 
*>>>*-;U ( 1 , 3-BD) . 1. 4 - 
4-BDK 2. 2-^^^;U-l. 3-7*P 

Ayyt-^ (^t^v^^yy^-Jk npg) . 

1, 5 -'<>*>>>tf-Jk 1. 6 -^itZsisjr— 
;k 2. 2-y^^-^-l. 3 -y'W*>is*-)\'. 3 
-^^Jl/- 1 , 5-^>*>>>*-;k 2 ^;U- 

2. 4-'*>*>S'*-Jk 2-x^U-l, 3 
■*>^:J--JUbJ:CM . 3-th*n + ^>-if>, 1, 10 
3 - tTX ( 2 - t FP^^x h*^) ^>*fe*>. 4, 

4' -i^b FO^V^^x-Jb^D/O, 4, 4' — 
tFP + ^7x^M^X 1. 2 -S^t FP+yy 
£o^*U*>, 1, 3-i/tKP+>'>'^o^+t>, 
1. 4-S^b FP^^^O^fy, 1. 2-i/tF 
U*'ZsM*>VU>7U^*r*r^'. 1. 3-^tFP + y^ 
^l/Sy^n-\*1?->. 1, 4 -i?fc FPt*>y^i/^ 
n^*1*->, 1. 2 - t'^t FP+yih^yv^P^ 
1. 3-^tFn+yxh+yy^a^ 
1. 4-^bFD+*>xh+^>^DA.4t> t 20 

1, E-^tFP+yihtyW^-'l'y^P^ 
U->, 1, 3 - b'^ t FP+vi h + y^'^>^ 
n^**>. 1. 4-b7bFP^>xF+yM^ 
il/y^P^tt>, 2. 5-^bFP^»^^>^ 
a [2. 2. 1 ] ^:7'£>, 2, 6-^bFP + Wf 
)\,\*V9U [2. 2. ll'v/dO. 3. 8-ybFP 
+ yy^l/-F'Jy^P [5. 2. 1. O 2 - 6 ]^* 
> s 3, 9-i/bFa+y^W-F'Jy^n [5. 

2. 1. 0 2 - 6 ] 9 s * 4, 8-i/bFPty^W 
-F'jy^P [5. 2. 1. O 2 * 6 ] 7 r ^7>^(D2ffir 30 

yy-fey>, 2-t Fo*^^-2-^ 
3-^:*— 2-iW-2-bFP^y 
^^-1, 3-^^ (TMP) , 1. 2, 5 

*tJ">hy*— ;k 1.2. 6 -^*u-> h >k 

1. 2. 3 ->^0^*-tf-> h y*- Jk 1. 3. 5- 

'>^a^^if> h v^-"^^o3fir;un-ju, -^>* 

h-X, v;Ubh-;k 1. 2. 3. 
>rFP-ik 1. 2, 4, 5-y^P^W>f hP 
-;k >-^a^*U*>^<> ;i/ (^x;u> h— ;u) . 40 
^?a-\*-y*>^* v— (>r y h — ;U) v *v"; h 
-;U«C[>4flBfet±<0^fflT;l/=2-;U3&s*Cf6tl4. 
[0 0 7 3 ] !j<Ux-f-WJ *-;l/iUtttW^.H 

h\ ^U>t+t>f F, X^U>**1f F^©li 

V*-JHjJ:tf9- h^t Fo7 7>*BWl^ltfl 6 
nS^yf- F7^f U>i-7-i^'J (P.TME 50 
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g) m^mi htiz. 

[0 07 4] ^'jx^f^'Jt^iOtlJmit 
x^U>y y=i— Jk ^Pb'Uy^J^^k ^*>5/ 
:t~-;k — ;k ^*tJ*>^*— Jk yj-b 

fcf>K. -te^>>&. f-U^Sul'BL ^V7^S, ^ 
n ^ -SS<D l « 2 tc » 2 atLh <b <Df8^S^fc<J: # 7* 

P7n >m^mmm^ utse>h-5#»;xxf^y 

[0 0 7 5 ] tf»j*7-*"*- htf y^-Jl^UTtel . 
4-^*>S?*-<>k I. 6 — s^-tf>^^-;U^CT)^ 

[0 0 7 6 ] ^»Jx-^^-^M^'Jx^ 

y *-JU75M# "J xxfJ^ y *-MCT 2 Vox 
hyjk y^ji/^^^ y u- h^cDx^u> 

[0077] t Kn+^i/S^^b^jott^rtt* y 

t-WWU, »£WfiB»*{£<, »6ti4*«ft 

[0 0 7 8 ] cneot Fo+^n^t^Btiii 

[0 0 7 9 ] (-/V^-FI^l/^y^U^U 

f^6^sttior, ^rn^io-i30tri-i5 0 

[0 0 8 0 ] <JiE» (B) >*«?BCC(S^fiE» (B) 

»MLtl^o cti6bFa*^HS:fT4{k^ 

[0 0 8 1 ] 56(C. flc» (B) CC^W£ft£t: Fa* 
'>iua**-TS^fc^ft«. bFn*i/;H^1-^ 

fflt»SJ£3-Sfc, bFP*^H*a*WfS'>i/f> 
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[0 08 2] *fc % f&ft (B) CCtt. ti&ZKI&tXM 
[0 08 3] <*6*C, (B) (C»3feMM. oimftL 

(A) ccK^urfe<l:c>. 
[0 08 4] -#y*-;u 

(B) ccffl^6n*#y*-jutbrtt, frsaaE^ 

[0 08 5 ]^ y ur ttttRWfi^atO^ffi 

-?-jM*y*-Jk #yxx^iU#y*-^a«tSM»* 
WR«ci*5r#5. cnewj^wt iff 

[0 08 6 ] (?!7Jl/3-^) iOIftttiCtttkM 

l&fr+mo&mTfc n - i b r wx ^ u > y y n - ;i/ 

(EG) . ^x^l/>^'j3-;l (D EG) . 7'Dfl/ 
>yyn-;U (PG) > ^Pfl/>yj3-;l/ (DP 
G) . 1. 3-^^>^*-;I/ ( 1. 3-BD) . 1. 
4--/£>^*-n, ( 1 , 4-BD) . 2, 2-S>-rf* 
3 -^a/<>5/*-Jb (**'<>*\Ji/^y n- 
;k NPG) v 1. 5 1. 6 
*1f>5x*-;k 2. 2-5xy^;U-l, 3-:7*aA> 
S^-Jk 3 -^^;U- 1 , 5 --<>£>^:t-;k 2 

^;U - 2, 4 --0£>ix:*-Jk 2 -x^;b- 
1. S-^+l^^^^-^fccfcO'l . 3-tFn*i/^ 

-b:>, 4. 4' -ybFn^7x^l/7'aA> > 
4, 4' — i^fc h'O + ^x^y 1. 2 - ^ 

th'o + ^^D^MV, 1, 3-i/th'P + >'y^ 

1, 2 -i/fc Kd + ^^^da,w 1,3- 
t>fc Ko*w f-frispa^V' l. 4-^fcFP 
^v^^Jbv'^ci^+^V, 1. 
F*^>^a^*lJ*>, 1, 3-b'XtFo^viK 
^>^a^U->, 1. 4-bXbFP^^F+'>y 
?a^*V>, 1. 2 -trxt Fp^'>x F+S/^ 
^.jl/y^a^^> < i, 3 - t'Xb + F*S/ 
*^^xik>^a^+if> 4 1, 4-b7bFP + t/x 
F*5/*;jU#xn^£n^*lf-> % 2, 5-^bFP + 
>»^;l/tr->i7D [ 2. 2. 1 ] ^7*£>. 2. 6 
bFP + Wfil/bi/^P [2. 2. 
3. 8-^b KP*'»^- F y is* a [ 5. 2. 
1. O'-lf^X 3. 9-^tFP^W-h 
y£/*n [5. 2. 1. 0' *] 7 r ^7>, 4, 
Ka^5x^^;b- h y ~>^P [ 5. 2. 1. O 2 -*] f 
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^7>^CD2ffiT^n-;l/. yy-fey>. 2-bFP + '> 
M?)\,-Z 1 , 3-^-;k 2-x^;U~ 
2-tFP+y^^-l, 3 - isjr—Jl' (TMP) , 
1. 2. 5 — Mf"9-> h "J *-->k 1.2. 

>h'jt-JK 1,2, 3 —>*o^*-?-> h y*- 

;k 1. 3, 5 - V^a^t> h 'J t-^f(03iT 
;io-;k ^>^xyxy F-;k ^Olo-x, — 
^p-*, 7;u^h-x, vrt.tr h-;k 1, 2, 3, 
4 -ty^a^V>"r hP-Jk 1. 2. 4, 

10 p^*t>fFp-;k ^^a^+-y->^> h— ;u 
xrt/^F— rt,) , ->^n^^if >^=^y— ;u (Y/vh 
-;u) . *->y b-Jk ^>$x«jx'j F-;k ^ 
y -fe y >i?c[)4 ffiW±co^ffir ;u n - 6 ti& 0 

[0 087 ] (#yx— y-ju#y*-ju> #yx— frt, 
*y*-;uibr«tb«W(l^^«©^fflr^3-;u l 

jR*SC»tt5fSIR#yT5>CCx^u>**-y^ f, y 

F«Ol«*te«2«^±*{*JD«^0r»6ti 
20 ^^';x-f^yt-^<tOrF7b FP77>4 

ggs*^urf§e>n^^y ^ h^^^u>x-^;uyy 

n-rt' (PTMEG) m^mihtl. *<DK Fa + v^U 
Sffl«5 0-1 0 0 0mgKOH/?r*^W^ 
*©#yx-^;l/#y*-JK3[>»JgftiO-C. tc 

tittakiMty***. *Mffc^Fy>A fc *BMk#y 

■d*1ft*fflR#y*-^*»fc©ft. 

S3WO0 0/2 3 5 0 0 fl^l*3CCP = N 

30 *§£**tr*ft^*J* /ciitWX7 7-fe'>^t * 

^ fwjx-f;^y *-)v%mc<D%. ffls^y 

O'^ y # 6iBtf tifc^tt < <h *> 1 «G>iR»S9*JB 
[0 0 8 8 ] XmKDI&ft (B) m^h^^'Jt- 

40 [0 08 9 ] ^tc v #tjx-f;i/*y 3|--;KO»iS«:*$ 

i^r«. Ti^y*«{t^**«|{4r4*rj*^*fe)E. 
<ffli^nrt^o *^Bjtc*$c>r^ (b> 

>\st> o&mit&mixDTfr* y ^«js»<d*w«*« i o 

<«3ppmWTtfe^,t)OT*^ TJWJ&mi&ft 

(D&mmw i o p pm£9 *>Kc><bawecc-r*>ccj: 
so ti,>*>tm&$>& 0 Tfrijv&mfS&XDtsmwt: 1 o p 
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pmycrttzctv. im (a) t <b) <DM^mn 

[0 090] #*)3.-?-)}'#V*-fc&WD#V#~>\> 
[009 1 ] (^'JxXf^'Jt-W ^'Jx^ 

yy-feyx ^n-;u^n^>^* 10 
^^OujuMK. TS?t:>&. -te;^>>®. 

ft**y xx^ji/^ y t-iWftfe>n^ 0 

[0 092] (*y*/7*a^ h>*y*-;U) £ 

-c&o. ' mn. »¥Wi^5ooM4ooo, t 

Ka^>jHi^3 0M2 4 0mgKOH/gIgr 20 
#>£ 0 ±ie*yxx^i/#y 

So 

[0 093] (#l>*7-#*- h#y*-JU) 1. 4- 
:/£>^*-;k 1, 6 -^**>^*-^Sf©^flBT 

£>D, tFn + ^Iltt60M2 00mgK 

[0 0 9 4] (^'Jx^fWJt-WI^y^f 30 

# y x--r;u# y *-;U7b^K y xxf-^^ y 

cdx ^ u >tt^e«ifb^^:m^ ox n tc# y^-#y 

[0 09 5] (jjfJv-dlRdfjt-^) 
x-r-;b# y *-;u<L It #y v-#ffctf "J 

ju#y r ^ y u.=- h y ;u-$>x^u>3?cdx 40 

hy^<D5^^;na*&SRj*ffl^r, ^tfcs^u/ctrx 

;u * y v - «HF-#ffe y ^ - ju-c * 4 . #»Jx-fW 
y*-ju*cct&*&tf y^-«««:. 2 7bS5 0f?s% 

«fl»*l 0JiI4 0Sl°/o(D^coW^Lc^ fc'x;i,# 
[0 09 6] (t Kd+i/;l/S^iS'?U^>yu^y -7 

-<o^«Wffi> bKa+5/;«*»9u*>^u#y7 so 
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jtccttii*. fft*a^6»»DL-c. ^rn<> 10-13 

O'Cri- 1 5 0mr$mZ2& ; ht£t l C£t)'&2 > c£& 

[009 7 ] £tc. 5J£aK*(fil±3it4fc*«>, 
««l«r*aiLrSJCSttT:feJ:^. 
[0 09 8 ] («HK) 2^W«C*Jt»r. -fVW*-h 

5>^*;m**2/ K^<DW«iS^b^ 
;U*r;U*y>, N, N-^^x^y-^^, V> 

[0099] c t\t><Dtpxte, mm&mmf&mi>m& l 
©»B«fieffl*i. ^yi/y*-Mt£Wc»i/t, o. 

0 0 1-511%, »£O<«:0. 0 1-2tl%t^ 

[oioo] **?8cc*jc»r, -fys/y*- 

2 - 75 ffl&x-rvk n -^^U* h 
jn>. ^>u>. s tf y ^ h 

[oioi] (^g?PJ) *«8«c*t>r. sMNcjtGT 

y u * >®mmiyi<Dmm <<cm c ^ n s semi ^rffl c » 

«. i?(7^^^l/) ^-fe'V, 1 - T ^ v/ - 3 , 
5, 5 - hMf^-3-7^^f^>^D^W 

>. trx (7$ ^;u) fc-v^a [ 2. 2. l ] -^y 

i/7 ^ ^7 i ^ > i WJ ^ 'J 7 ^d d d 

[0102] Cft6*Mfc *f^^J> aswa^tt. £*CC 

[0103] [ itwg.&m'mk&im >*«m<D 
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xwrk. ffisiAvuT*-bmzm-?z>it&v»*:-£& 

■$*>im (A) it Ka**^g«r**rr*ft;^j££ 
WT5«» (B) tZm&L. fcfcZi£Z>Ci:<,C£^X 

t&£-rsci#-ci*£. 

[0104] £?c. *9MQ£*9$U£mibttA19 U 

lOOt. 3 0 kP a«TT3~6 O^ratf^c^^fr* 1 

[ 0 1 0 5 ) ttc. titft ( B) KMStl5*»tt'>& 
(B) <P<D#>)*- >l>"PlC<£mZ 
ft^Tk&J*. »*Ktt5 00 ppm«T. <fc9*?£L 
<l*30 0 p pmfelT. ti»SKB200ppmW 

Co i o 63 (B) tcastti-rs-eofteKjSii 

tc-^c »r fc^w 3 n •*> *#fi**4>ft t » c i Lt » . 
sj*y*-^. ^©ffei»#w(£fflfci8iu ^wsm^ts: 
i*£*6L. BbkL-T^©***?*^. 

[0107] ii^i*»#tci®^«3nr. f&& ( a ) 20 

Stfl&a (B) CD-^^rX^^^ * S^-fti'*^ 
TffiEE-CJgmi^. tttbLTfe<J:<,>L. iSSEtC-CW^ig 

isT*-h. mmmA yj/7*- hzwc*i6-(vw 
4.- h©sfig{**p6&£i¥rt>^Stfn/c:i>& < i fc-o 
©-r v->7*- h£ffli,>-ct,>s/cst>. sj£#f&*>#>r& 

i 30 
[0 1 0 8] (B) *CCtf V tf-.n,£2«y±»JB 

£W^S<bt^£#«-<r-E>Jifc9- (A) '4iSAf50*«» 
*L<. tBig-fSCia^OWglA*. 
[0109] -fV>7*- F«**T4ft^***ST 
•5..^ (A) it K a*5/;H4tt Sfk^l^Mt 
£fifc» (B) i©Zl£ittt. (A) 
-hSil£# (B) *©t FD + S^I/giO^JUfc (N 
CO/OHJt) *iji^0. 5-2. 5 i -S J: "5 CCjg^ 
U 0. 6-1. 8i5:5J:^iCT5©*!l?a:U<. 40 
0. 8-1. 3 i &£<fc 5 CCig^-T &©#<£*)$? $b 

[ 0 1 1 0 ] j&b emit) ueattKnes titter. . 

il^5'C-2 2 0*Ct?*0. 2 0 , C~2 0 0*Ct*S© 
#S?*L<. 4 0-C- 1 8 O'C-C^f^W^cfcOSfSL 

[0111] sunmmx. 1 »~ 1 0 B$ia*s#* u < . 
1 mm- 7 B$RS#<fc 0 » t h«c 4 0 -c- 1 8 0 *c 

•ClB#r B 1-l 2B#raT7f-*^TTSC«!:*iSfS0 

(,>. 50 
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[0112] [%m$£®gim*ij:vz<Dm&j?&;~i 

Sti-T. tct.Z.\#&yt% A F. *»fltu— tf-. ^ 

*-tz>X^. CCD. *^Ii?Wf?.n5. 
[01 13] #l6W©#*g*«»**©ttfflflIifcK:£' 

(A) it Fn*^»**ff-r5{b^«*dW-r*fiS 
# (B) i£it£LTl§il]Siia)£1&£fiS«L. jfcS^&S^ 

^©BWSBiitc^ifflfiS^ft^o-r^L,. ®{b-r^c 

iCCfco-CSBSTSC i**-C#S. 
[0114] <^fe*fc{i^7fe^gteJ:U : -e©SS!@^ 

5*5. fcijUiffefti^*- F. tf-. V* 

-fe>*3g^-. CCDfr*5. 

[0115] 2(s:^©^$fc«^*^a5*-e-©^fflffl 

(A) it Kn*^;mS:$WrS<t^KJ*S# 
(B) i^tg^L-r^Bia^^PliSJU. 
$ /ctt^fcsft^©^ KSB{4{cS«lfiS43J=&^ L TMih 
L. mT-5ci«:j:-,-cS^-rsci*sr#S. 
[0116] <^3fe^-f^- F (LED) 7>y*5iC>* 
^■©«^^ffi>*^CC^S^^-<*- F (LED) 
7>7-«. AV^T*-bm*m?Z{t£®l$:^-$- : Z> 
im (A) it Fa*^S€rWTSfiS^ (B) i*><=> 

Stciscr. fci^.«. r-f*#y» # 1 0 1 
0. 1076 (^•X'<i/t l Jr-(--i r i*^tt 
®&i§&) . rgWy^Xj BHT. BB. GSY- 
930 (■)x^7T-/F(fli)liSS) . r^*t 
>J 32 7. 3 2 8, B-75^< - X^i/t'if^- 
• -ys*7JUXtt§Hki§i§) . r h 5 V-7-J 8 0 0 iff 

X.JV77A f (») mimm. si7r-/>^5^a 

1?) . r-yy-jWj LS-770. 744. 7 6 5 (H 
« (80 ^fiiSS) . r^s^Wlf-j GA-8 0 (£ 
SYt*X* (») S^S^) ©J:^ttBWbWifc«. mft 

i?{bu#6n-5 4>©r*^ 0 c n p>K{bES±?pJ. •mnn. 

(A) Xtt (B) *^W3#r4>. giJit^ttlL-C^^ 

(-^ ma (B) {cMSfia-rs©* 1 — «5W-c*-s. 
[0117] ^^-r *- Y*wi&-tztcit><Dm<Dtt'g 

^ti«J:t^. g«bm©^*f -f *- F7>7'©M*6 
©SaiSfP^l^lt-f £i. ^JS. #7XK7'>MIIf 

$> i> c HigtS14©«fc i>#']^citfl/>«t i"©^B§K© 
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/ci^.(i, Hfts, has. a#s. mjsmu a 

[0 l I 9 ] *§kWfc*\<>XtiimZtlZ>¥&t#<<*~ K 
tCttWCCRSttac^, fcixtl GaAs, G a A l 
As, GaP, GaAsP. ZnSe, ZnS, G a N 

IS, «L a*£r**. 
[0 12 1] (LED) 

oa&ccfeoru:, a«c«6y-f*- K*^jt>S6»ur 
**** 4visT*-h&*mr&ib&tott*rrziSiA 

(A) it KP*3/Adte#TSS*» (B) ±rt»6tc* 

(A) it Fa + ^S^rflf^^ (B) ±*>6*c* 

tettttSRTr b 5 * * C £ CC J: 9 §?i£*T 5cim 
[0122] 

Oct*. *MHr»t>(cK6tt^no. r%j 912 
[0123] (MB. SWWrffi) TESXfrSSK: <fc 0 . I 

Race, es, ^xe^as <*5j:c«w4*> . 
©siiKi*) , (»**> . .oi««FiB©ane«f ofc. 

[0 12 4] <#»jx-f-;u#y*-;K0#«T> 

( 1 ) #y*-iW!>t Kn^^^Sffis^ 1 ;^*-^* 

(M:ragKOH/g) J IS K - 1 5 5 7 6C 40 

fit: ppm) tt, M?U£0*rMl <^-*>xJl^a 
5 1 0 0 PCM) ^t^SIU/c e 

jWio. i p pmr*^. 

[0125] <^y>'7^-Fl^Wft^fO'{yvr 

*- (NCO°/o) <D##?> J IS K - 1 5 

[0126] <36«KI(BR-f«±»ffl'5 U * >*WBB» 

( i > sm^mm<o9tm so 
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13. 1 0) tcJ:05B«Ofc. fcffiBWK* 1 

0 0 p p mr&& 0 

[0127] (2) t> *) V J*&Offl& 

a*L mz-50 0 0) «cj:Dje«ofc. mmmmt 

0. 0 5 p pm-C*€>p 

[0128] ( 3 ) I R«JE : ^»ig{T^*±S^^7fc 
3CKH-*fflC\ 2 2 7 0 cm-^^VJ/T^-HOf 

[0 129] (4)^:ShoreASfc^Sho 
r e DMfa-ny-^-?:fflUttf^o/Co 
[0130] ( 5 ) ^/7XfeMS, 5S14^ : @#tt5$ 

Hz, #ffla&5'C/mi n. fc-Cffttofc. #7*16 
(Tg) ttt an5Ot-^Ii0fc. 5*14^ 

[0131] ( 6 ) WffiStt : J IS K-6262CC 

m#> htitctf* ym^fsmLtcv^ 2 moissfr 

It. 

[0132] (7) mmm: ? trnftst* 

#«U?>d« (5 8 7. 6 nm)-«C«l:4Ifi**ffl^fc. 
[0 133] (8) HflBSEtt : J7-#>T-#zr> 

so*. metDa^i^ttxsni&ttHc- 5 1 2 o^ta 

[0 13 4] (9) m«BKM:mtbfc5 0m 
mx 5 Ommx 2mmO*>^l/)t*8 0 °C. ffl^ttfflffi 
9 0%<DtIfi^£3 0 0Wi#Bl, tf>^U(Z)fl«(D 
^{b (J^<DK<&(,>) 

HfeaS3C-5 1 2 0fetBfe«W-4fflC>. fe^ ( AE ) 
[0 13 5] (10) J IS K — 7 2 0 9 

( ? ^ * * ? ^<o»7kmso*»»*K*^astfirffi ) cc 

50mmX2mm<hL/Co 

[0136] (11) oIIWIB : 20'C, fflMSg[5 

sse» (a) it Fa*i/ib»t*r*{t*«i*«rr 

(B) *^#H 00 firittii^tcftML. 10 
»M«ffL/fc©%B8MfflHI6tt«Sl-«:fflC^ 

[0 137] <»«y-f*-F7>^OfFI, ISSI^S 
> 

( 1 ) W*K8«*051« : Kf b L tc&Ht $ 4 
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>7*4 8 0 *B#t&K9 0 %<DtlfiM&C 3 0 0 B3Pb1# 

fc. SBC©EK^C*W*»«att«C- 5 1 2 OfetBfe^ 
ftfcfflt^ fell ( A E ) ©fflSfcfffco/c. »ffl». A 
E#l. O" . 1. 5*jB*fc«**" 

tffKtfl 1 [ U * - )lA(D^f& ] 

■Mfc aftMflah EAW\ a**A«. SO', 

tc*- h ? ajR»BSlT. 6 8 0. 

2 g©^>^^ U h— ;k 5^8 6. 2 3g(D*S( 
ft#y>A*iSALfc. =»r>r, S3M**fT 
l\ 6. 5 5kPa*"C«El/fc. 897. 3 

6, 1 1 5*C*r»*CCSaurii>*. *- 
h^u-^(DE*«:^fc^Ba<>€>tia<<cSa'C. SIC 
BiBfltC. 6 6 5Pa<D^#r3 

u im# i )*-j\'A&mc. 20 
coi39] 9c«c, bmk a&a. im^^^v 

flKtf y*-^A£SAU 8 0'CicSiaL//c o tfig 
Ur. 1. 0 3*A©U» 5& (5SS%©*i§«M>7& 

1 . 3 3k P afcTF<D^-C3BSIH. PI»fP*tf ofc. . 

ffl«\ 7 9 3. 5mgKOH/g, SS^^^it 
1 . 5 p p m^^o/Co 

[0140]4fe WTCC^TSIiKfl-CflWii Ofc# y * 
-M*. J:K#ffiK:S£c^jKU -e<D*^Sffi, 

[0141] MM 2 {4 VIST*- Hl5taSWU*> 

My7- (a - i ) <D^f&] 
'ans*. mmm& l /cs^s^ * <o 1 y mud^ 40 
^yu^^xncc r rnx*r*-M (aaaa) n 

BDIJ (2, 5-J/-fVJ/7th^^^o 
[2. 2. 1] ^7^>i2, 6 -iz-fyt'T^ h-rf* 
/l/b'S^O [2. 2. 1 ] ^*>©iE-&«J. H#{b3* 
t±H. KiTNBD I <tf*T) 8 9 3. 4ff*ttii* % C 
CCCMI«ir»fc#y*-A'A 10 6. 6sr4»nx. 

Ac. aw*«T, i o ox;r8*nBHj£*ffc^ a*ar 
lBayaofca* NCO% 3 0. o<o-fyt^r*-h 
s^ag^ u*>7*u* y^>- (a- l ) 
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r/HKy^- (A-2) <D^/&] 

wssaa w i © a v ^ r * - h 23*33 u * > y u * y 

v-©a»K:fflC^<DtRia©«K*fflC^ NBD I 8 

33. 6g *tti£#. C C CCMEffll 1 r»/c# »J 

A 16 6. 4 fir*jbn*.fc. S^mfiBT, 10 0°Cr8 

B$rajsj£*m>, sari BiRMtsfcfft. nco% 2 
4. oo-fv^r*- hS^ffi^u^>^u^«; 

(A-2) *f#7c 0 

[0143] S»0»4 [ 4 VIST*- h»*«WU*> 
:/U#y-*- (A-3) 

ttemiffi i<zwy->T*-h u * >^ u# y 
7-oi»cfflt,^(D(bTO(DSS^c\ r r 3 ^^ 
*-M (jwiistt) t-8oj (2. 4-hyu>^ 
Yy->r^- h £2, 6- h y u>s?-f ys/r* — h<© 
80/2 ommttcDM'gw. =mt&VM) 776.3 

**tti&*. CCCCMMir*fc#y*~Jt'A 2 2 
3. 7g^M/c 9 £3R*iftT* 1 0 0 # Cr3B#IBKJS 
*fTC^ liatlBMlfc^ NCO% 24. 0© 
^^>7^-H*^U^>7 , U^'j7- (A-3) 

[0144] MW5 VW*- 
7'1/^'J7- (A-4) CD^] 

ftC*»0l 1 © -f V - F g3fi3g^ U 3r > y 

rrnx^^-hj (9HM) phj (4, 4' 
7x-;M^>^ym-F, ^mt^mk) 8 9 

8. O^^rttii^. ccccp«i«irf#/c^y*-^A 
10 2. 0g^M/c o ifSiST, 10 0tr3B$ 
PJIJSJ£S:?fC^ NCO% 2 4. 0<DA V ^T *- hS 
^l/^>7-^'j7- (A-4) 4f#/c 0 
[0 145]RHN6 FS^*8r>u^> 
yi/^'j7- (A- 5) 

v-o^jatcfflt^^iraacDisaiffli^rtftt^/c. 
rr^>r^-hj (SHM) sooj (i.3-t? 

^8 0 2. 4gj±iA^. cccca««irai)fc#y*- 

;l/A 19 7. 6 &4finx/c 0 S««SltT. 1 o o°cr 

3WBR*6*tfc^ aar ia«watofc«. nco% 
24. o<o-f y2/r*-ha*»^uar>^u#y^- 

(A-5) 

[0 146] [>f V2/T*- hS^^U^> 

^U7}<y-7- (A- 6) <D^/£] 

BulfiPiKWI i © -f y * - h S^SS u * >^ u# y 
r r^y^^hj (9AMR) 6 oo j (l, 3-t> 

ttS)?:186. 5gf±iA^, CC«CHW«ir»fc# 
y^*-;l^A 18 6. 5 g£ttJx.fc 0 M^mSfeT, 10 
0rr8B*IHKJ£*fTC\ aar 1 B3!ta8Lfc«. NC 
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0% 2 4. 0<DJ VisT*- hg^iS^ U 

yv- (a-6) 

[0 147] U3SJfl]8 [-ry^r^u-hSaSft^w^ 

'HVvT^- Mb^B* (A- 7 ) (D^fS,] 

1 1-3 02 3 5 1 *Z2:mm<D?i&(<CJ: OIBSf 
U/Co 2 -x^;l/^ + ^>- 1 , 3-^*- 

;U3. 0 g£l 0%f*h^^JUT>' : t^^At Kn* 
5>K/^*v--;U?gifc3. 0 eCCgsflnUTJSftL/c. 

*>-l. 3-^^-^^JJOLr. ^) 1 %CD?gS<i: U 10 
r=S{btt««<tL/c. SKih fiSTit4**<J: 

0*S^S^«x./c5 0 0m 1 GC>-fe/^>Ol^ ^ X3{C 

n b d i 300 g^KAu, 6 o'cicm&&i%-r>xmm 

£KB?!*S#>6#J6 0^-CHS^b*^CDfeit^^4 0%Z 
mztctcib. HSfb5l£*«S£ 1 0 0 "CCCil^ 3 0 

<D%. 15 0U 6. 7PaO^TtiTSWI 

f#6ftfcA-7t*^<DNCO%# 1 7. 6t^ofc e 20 
[0148] WTO&fft*. 2 5 -Cffl^Se 5 0 %<DtI 

C0149] HJfefl^ 1 

Xf*>l/X^9^fCNBDI 100. 0 g £ A*lfgl$i§ 

-1. 3-^-)V mTTMP<tftrr*> l*MC7' 

Fa^l/S18 7 4mgKOH/g, ££#*7y^A# 
0. 9 p pm^'Jt-^ (WT^^^-^BiSFT 
£) 62. 3 g£ffi£#;§riA£Sa><£^ctax> 1 0# 30 
rHlfflmg^Urfe|-CC^^-a-/c 0 C(D*5-?g«£5 0 
mmx 5 0 mm(7)M(C^U, l^^^i^T, 1 

oo-ccD^-^>*r5^stt^i±/c^. 'isomer 

[0 15 0] HS£#J2 
HiftWli[5l«(D^ffl^rNBD I 10 0. Off* 
Aft»#L&#6. TMPCCPOSrttJjOL/cfc: Kn + y 
JHf8 74mgKOH/g, l^^A^l. lp 

pmCD#'J*-4/9 1 . 4 5 40 

»Dx.. 1 0#fi8«#ig^O'Cfcj— tc«»5ti:/c. C©fej 
-iSi?: 50mmx50m m^MiCM I . 
SfflStT. 1 0 0*C<D*-7ls^X?5mVSfc&Ltc&. 

igiEtt* y u * >»jg*»fc. 

[0151] ^*&#I3 

XHMl 4H«fl«I*»^tNBD 110 0. 0g£ 

ttll/ct Fa^yjH!4 6 2mgKOH/g. Sl#*7 
»J^A#1. 3ppm0#y^H17. 9***S* 50 
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ftti&Sttoj^ccjra*, i o^iSffig^ut^- cc 

i&B21i:tc 0 C^-M^5 0 mm x 5 0 mm(D^ 
CC^U »#*#H»T\ 1 0 0'C<D*-:/>#r 
5B3Pb1KI&0/c^ 1 50'C"C3RfPh1. T^^-^^T 

[0152] ISK0I4 

T*-Mb^& (A -7) 44. OffCCNBD I 6 6. 
OgUn, 8^UNCO% 3 1. 

r*-Mk£«n 1 0. 0 g^ri§ii3L//c 0 c<d#';^v 
->r*- Mt^fti 00. 0 gzmmmi ±mm<Dmm 

1 g*m*mz&&te^J:*>< f cK\z.. iomis^ 

Lt^- «C«J»3^/c. CCDfcj— i©££5 0mmX5 0 
mm(D^tC^Stb. gf^'^fiMT, 10 0TO^ 
-^>cfir5HFBISJ£S'&/ca. 1 5 0*Cr3BSKL 7 

[0153] mi&M5 

^»;^-(A-l) 100. 0 ff*HJtm £|5]*i<DX 

5. 8 ff*?S*##ii*ft^J:5CC)!)a^. 1 OftEimW 
tg^OrJ^J— CC^fl?S-&/Co C©^)-i§M5 0mmx 
SOmmO^WlU, ii^Xfi^T, 10 0'C 
<D*-7'>*V5mr$mj&2l*tc&. 15 0-CC3B$ 

Poi 77^-^a7offli«fi\ &e2Wtt#y*u 

[0 15 4] H*fe#J6 

^»j7- (a-2) ioo. o g&$mmi tmmox 

6. 7s*fe*«*j£*ttt>J:5CC»n*. 1 0^W 
fi^ltft- CC?gK3-i±Aio C©^-M^:5 0mmx 
5 OmmCO^MCC^L. ffiR^X»l»T, 10 0'C 

Pol, r^fr-^rouMtm^ «Reaw«c#u-?u 

[0155] H*S#I7 

(A- 5) 100. 0 ff*^J6Wl <b|3J«(D^ 

6. 7 g*ffl&e*&*ttc>j:5cara*, 1 o^iasft 

tS^Ur^I— tCS«S"t±/c. C©^-S«^5 0mmx 
5 0mm<D£SS«:#iKU ^f£#X#B£iT. 10 0*C 
<D^-^>4»r5^Pa1SJCc;S^/cf^ 1 5 o°cr-3B# 
HI. 77j-ta7©«ffl*ffC^ JfcfeSBJft* 'J^U 

[0156] Hife#(8 
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*»;v-(a-6) 100. o g**s&0U ±m&<Dz 
6. 7 sterna 1 oamntn 

U'SLXty—lcmmZlitc. CCO^J— ^Vg*5 0mmx 

5 0 mm<D£Mfc:*£iff U SS^^tl^T, 10 0'C 
<D*~7>tyT5miSmjfc2ii:tc&. 1 5 0 # Cr3B$ 
NL 77^-+ A 7CDai«Tl^ y^U 

[0157] mmm9 

NBDI100. Og^ZS'CtSfflWe, 2-x io 
^U-l. 3 — ^1f>^^-;U7 1 . Ogr£{±i*#l 
0^«ff^ur^-ccrg«?-^^. cco£>-i§?g 

[oi58] mmm 1 o 

2 -x^;b- 1 , 3 — ^^i/t-^l 2 7. 8g£ 
2 5-CKTS#btt#6> yy-fey>5. 9 6g^ 
U y*-^^® (C) *&tc 9 NBD 1100. 
0g42 5 4 C{cSffilW^ (C) 20 

6 6.9 g tttfc* 1 0 l/T$-CC«OTS 
i±/c&, 1 tmrntC 1 0 0 -Cr 5 B#p B 1JSJCCv§1±, 

1 5 0 # C"C3l»IHr7dr-**T©j6ffl«:?fC\ SSfeS 

93ft y -5 u * >«jii*f#/c. 

[0159] ^*SF9 1 1 

2 -x^;U- 1 , 3-^>^-JH2 7. 8g£ 
2 5 # CttTK#l,fc#<E>. 1. 4 — ^^>^-;H 
1. 5g£*g^U #V*-)lsM£>m (D) 13 9. 3 
sZmc. NBD I 100. 0 g£2 SV-CMttLtett 

6, #V*-)Vm&i& (D) 6 9. 6**{±i&*. 10 30 
»IBWW^UriS-6CjgJBS#fca. HSS#U £p]« 
tci 0 0 - C"C5«fMSJ£3-1*. 1 5 0 -cr 3 mrnT? 2 

[0160] Jtftffl 1 

-fvi/r^-hl^W^ (A) tit r r 3 x^- 

hj <»»i»B)T-8 0j (H#4t3^±$i) 10 0. 
Og^fflC\ J&JMXB) iUt^'Jt-il/B73. 7s 

>«MB*»fc. 40 

[0161] tk*2«2 

^7^7^-hl^W^ (A) tur*6^0»«JB 

itfct^rr^x^-hj (9»mi) phj (= 
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#4t33±SD 10 0. Og^ffl^ (B) ibt 
*y*-JUB 5 1. 3 

[0 162] tb«W3 

^v^7*-hSitfrj?£# (a) torawflWocT^ 

^U/cA-3 10 0.0 **«BU ^c5> (B) 

tffl^/ctf y*-;UB 3 6. 7g»/c 

[0 16 31Jt«W4 

^V^T^-hS^W^ (A) ilxTBMWSOCT^ 
fSL/cA-4 10 0.0 g£<£/BU ffi^ (B) il 
TSOII«l-Cffll^#y*--rt/B 3 6. 7g»/c 

[0 16 4] Jt^W5 

^>-fe*> ioo. o g ?rAns»gtraffo^^e>, 

^>*xy;*y b-JUf-h^** (3 -^^h^P 
tr**-h> 129. 8ff*ffi*#*i&*ttC><fc5«:ftl 

i o»rna««^ or c<d^- 

M^5 0mmx5 0mm£D^atC^L. 
ffi^T, 1 0 0*C©*-^>*-C5B#BISJSS^». 
1 5 0 # C-C3»BBr7*-*aT<O«ia*?fl». &fei8 

91* * y ■? u * >»B*»fc. 
[o 16 5] tarns 

Xf>UX*77'CCNBDI 100. Ofir*AtilH»» 

(3 - ^W^F^Cib^- h) 118. 6gfM 

CC0^-M?:5 0 mmx 5 0 mmOM 
tc#«U S0K#**H«T\ 10 0TOt-^>*r 
5B*BSl£3-tffcS. 15 0-Cr3« T"?*-*^ 

[0166] UteOT 1 - 1 K *5j:CXJt»« 1 -6<D"T 

1 , *5<fc ItKfll 1 - 4 © S JDK^W«tt1*aR!MUT 
r*->fc©*ca*U tt«W5* 6 <DS 
CC1 4%r&o/Co 

[0167] USSffl 1 - 1 K 1 -6 -cm^txtc 

[0168] 

cai ] 
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3SBS4H 6 


&mw7 




£36019 




0. 9 


1. 1 


1. 3 


0. 9 


O. 9 


0. 9 


0. 9 


0. 9 






0. 5 


0. 6 


0. 6 


O. 6 


O. 6 


0. 7 


0. 7 


0. 7 


- 




88D 


86D 


9QD 


910 


89D 


900 


90D 


89D 


62D 




84 


80 


126 


134 


118 


1 21 


118 


115 


78 




2. 2x10» 


2. OxlO 9 


2. 6X10 9 


2. 6X10 9 


2. 1 X10* 


2. 5X10 9 


2. 2X10 9 


2. 1 X10 9 


4. OxlO 9 


mmm 


1. 51 


1. 51 


1. 51 


1. 59 


1. 52 


1. 52 


1. 50 


1. 54 


1. 49 




1. O 


1. 1 


O. 9 


1. 2 


1. O 


1. 1 


1. 3 


0. 9 


0. 9 


(ae) 


1. 1 


1. 3 


O. 9 


1. 1 


1. 1 


1. 1 


1. 3 


1. 1 


1. 0 




0. 09 


0. 10 


0. 05 


0. 05 


0. 06 


O. 06 


0. 05 


0. 06 


2. 14 




60 


90 


190 


500 


110O 


32 OO 


3500 


3000 


30 


TOftra 




imn 




58#ra 


8ftB! 




4. 5B*B3 


1 o*ra 


ioftia 
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vtmw 












A^^fi/ppm 






0. 9 


O. 9 


0. 9 


O. 9 






*f£/ppm 






0. 5 


0. 6 


0. 7 


0. 7 








64D 


62D 


89D 




91D 


88D 


85D 


86D 




81 


80 


92 




122 


113 


101 


105 




6. 0 x 1 0 8 


4. 5X 10 8 


2. 4X lO 9 




2. 3X10° 


2. 2 X 1 0 9 


1. 8X10° 


1. 9X 10 e 




1. 50 


1. 50 


1. 54 




1. 54 


1. 53 


1. 56 


1. 59 




1. 0 


1. 0 


5. 9 




6. 4 


9. 4 


2. 1 


1. 9 


(AE) 


1. 0 


1. 1 


6. 4 




7. 0 


9. 9 


2. 5 


2. 0 




1. 82 


1. 90 


O. 07 




0. 06 


0. 05 


0. 13 


0. 14 


tt»J*5K/mPa-5 


50 


30 


200 




3O00 


110O0 


25 


30 




io*ra 


9. 5ftW 


25# 




40# 


20# 


228#r» 


> 248*03 






fe&3£ 








as 







[0170] &mmmm i 

mmm6vm^tcyu?>yis#>)^- (a - i ) 
m&Mtmmvjfm-cyi' *>7'u* <)■?- (a-d 



fc„ C©?g£2 . 6 k P a ©j)£E£#T-C 1 0#f B 1. J18 
50 ft. 
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«C#OT 3B*fHIJKlC&U -?-<^l 2 0"C-C5^Pb1T7 3» 
-*^T*m». F 5 

fc. 

coi7i] tima&m i 

tt»«5©«E» (A) tf&ft (B) *ffli,»rieffl*«« 

[oi72] fcmmmw i Rvscmmm i -ct#e>*i*: 

S3t^*-F7> y©f¥«§m£3l 3 CCtkT. 
[0173] 
[313] 
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[0 17 4] 
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<B) 6*lS3fe**»**«± 

VHt&@l± 0Tl>*fc«t>. *fe&s4>fc<. 

10 [0 1 7 5 ] 2»«9!(C«S«*y^a|-- F5> 

y«. ffefc^ -f*- F*. -fyi^T*- FS*K>-£> 

«ecaD»i/tti»«K6*^rr45?«lR^y^r*- K fl8 
BMK-fys/T*-!-. fciCflHSMS-f VfT*- 

^•SJSfcfl- (A) it Ka+i/jH^Wt4)«» (B) 



(72)*HJ^ OjBB Sit 
(72)»Pi* IEBB 



F£-A(##) 43034 AA01 BA02 BA03 CA01 CA03 
CA04 CC01 CC02 CC03 CCU 
CC23 CC26 CC45 CC52 CC55 
CC62 DC50 DF01 DF02 DF16 
DF20 DF21 DC03 DC04 DG05 
DG06 DG18 HA01 HA02 HA06 
HA13 HC01 HC02 HC03 HC12 
HC17 HC22 HC46 HC52 HC53 
HC73 3A41 3A42 JA43 QB11 
QB17 RA08 
5F041 AA44 DA46 
5F088 BA11 3A06 3A20 



